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BURNABY 2, B.C. 


Banfield, Hemstock, McCart 
Cross-Exam by Bayly 


Yellowknife, N.W.T. 
November 21, 1975. 
(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 

THE COMMISSIONER: Well, we'll 
come to order. Mr. Bayly, you can begin. 

ALEXANDER WILLIAM FRANCIS 

BANFIELD, 

RUSSELL ALEXANDER HEMSTOCK 

PETER J. McCART, resumed: 
CROSS-EXAMINATION BY MR. BAYLY (CONTINUED) : 

Q Dru MeCareAinv take it 
from the fact that your studies were concentrated on 
the North Slope that any study of commercial fisheries 
either existing or potential in the Mackenzie itself 
were left to the government agencies, the Department 
of Fisheries, to study, is that correct? 

WITNESS McCART: Well, to 
begin with, our studies weren't concentrated on the 
North Slope. We did at least as much work down the 
Mackenzie Valley as we did on the North Slope, and in 
addition to that of course we have been carrying out 
a study over the last year along the cross-delta route 
for the first part. The second part you were asking 
me whether we had in fact done studies of potential 


commercial fishery? 


Q Thatsis correct, yes. 
A Well, in studying Arctic 
char and ciscos as we have, these are -- and the white- 


fish, these are the species which would be part of 
any potential commercial fishery, and in fact we have 


-- we were asked for our opinion at one point about 
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that? 


1 the potential for commercial fishery at the mouth of 

2 Firth River. 

4 Q All right, and does this 
4 have anything to do with the way you use the term 

5 "significant populations"? 

+ 6 A Well, where I use | 
a "significant populations", I may have used it in | 
8 several senses, if you could give me an example of 
9 what you mean. 

10 Q You have said, for | 
ine example, that the Firth River contains a significant 
12 population of overwintering char at various spots in 
BAe either its own upper reaches or in the upper reaches | 
14 of,.ene .Ofpits ttributaries. Tsmthatishgnaibeanit fun | 
15 size, or does that have anything to do with wi aft shen oe 
16 as a potential fishery, or in what sense did you mean 
| 


A Well, you know, I'd like 
to see where I said it actually. I may have used the 
phrase in that way but normally I don't use it. 

Q All right. Well when you | 
say "sicgnifieant sfiishery” foriah' significant. population’ 
what is the range of things that you can mean? Because 
it's a term that has been used by you and you say that 


you ‘have given it several meanings. 


MR. MARSHALL: Can you give 


Mr. Bayly? 
MR. BAYLY: Mr. Commissioner, 


I have given one example and I don't have a transcript 





us a specific example that would assist the witness, 
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Cross-Exam by Bayly 


1 reference. If the witness doesn't remember the exampl 
2 then I'll leave it at that for this point, perhaps 

3 finding it for next time we sit rather than stop to 

4 Look for” One: I had assumed that because the word 

5 had been used on several occasions that the meaning of 


it would be one that the witness would not have 
Grericulty with, eaLoough ~-= 

MR. RYDER : I might be able 
to assist my triena, in Volume’ S5-A” there is™a dis- 
Ssussi0on of this, obi si ghbERESAE Ssoutscions’ iia. S27 
Dr. McCart's cross-examination when he was a member 


of the Phase 2 panel. 


MR. BAYLY: Well, here is an 
example that I'm grateful to Commission counsel for 
finding, Dr. McCart, it's” found at page 14729 of ‘the 
volume he's quoted, in answer to cross-examination by 
Mrv= Scott? question at” line 2: | 
"So what makes a Significant fish river is “not 
the “species primarily that is there? 
A No. 


Q It is the importance of the river to a species 


or several species of fish. 


A Yes. 

Q Now are you concerned about volumes? 

A The volume of discharge of the river? 

Q Nov the volume Of fish that 1s found there, is 
that what makes it,significant -- numbers? 

A Well, in part, yes; but again we could have a 


population, for instance there are several 


situations where we found isolated populations 
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1 in very short sections of streams above 

i impassable falls. Now we are concerned about 

3 these because they constitute populations in 

4 themselves. They may number only several hundred 
5 but we are interested in preserving the genetic 
6 identity Of pooulatbions, end you can't do. that 

fs of course if you -- it is not necessarily 


numbers we are concerned about, as I Say, 








preserving populations and we want to be 
assured that by a significant ‘portion of the 
population I am concerned that we don't want 
to reduce the population size to the extent 
that there will be a long-term reduction in 
population size." 

A It sounds to me like I 


didn't use the phrase "significant population". I was 





responding to someone else's use of that term. [I am 
willing to talk about a significant portion of a popula 
tion, but any population is significant in that we 
want to preserve populations because populations are 


genetic entities in themselves. 


| 
Q So you would say that | 

the size isn't the only determining population, if we 
want to get away from this word of importance of a 
fish population, that "significant"is one that you'd | 
rather not use. 
A ves. | 
Q Now, importance is 


something in the eyes of a fish biologist that may be 


different, say, to the eyes of a person with a fish 
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1 camp at a particular location. Would you agree that 


2 that might be possible? 
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A Yes. I think the 

: importance is -- it's a word that requires some sort 

: Of dualLification: It has to be important. to or 

: important for and obviously the importance to people 

’ can be quite different depending on who they are. 

3 Q Right. So that 1t would 
: be possible to imagine a situation occurring after 

: pipeline construction where siltation had destroyed, say 
re a population of)say a portion of a population which 

= overwintered downstream of the pipeline)which was not 
i important in the sense of wiping out the entire 
i population in that river, in that it would recover an 
sa time in the opinion of you and other fish biologists), 
= but that might be something which to an individual or a 
ae group of individuals who counted on that particular 
” spot to fish in, it might be significant for a period 
sh of years until that recovery took place. 
- MR. MARSHALL: I really don't 
_ see how the witness can answer a question like that, sir 
There are sO many components to it and there are so 
“a many value judgments built into the question that a 

- simple response to a question like that is just 
i impossible. 

25 

MR. BAYLY: I'm not asking 

- necessarily for a simple Peameaee: Mr. Commissioner. 

i _'MR. MARSHALL: I don't think 
* the question is really comprehensible. I certainly can' 
ms understand ae Maybe Dr. McCart can but I don't 

30 


understand what the question means. I'm sorry Mr. 
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MR. BAYLY: Now, surely, Mr. 
Well, perhaps the Commissioner could make a ruling. I 


2} think the objection is clear enough. 


THE COMMISSIONER: Well, you - 


a2 
this, i6en't a trial om anything: ofthat, sont.» yihe 


+ 
| 
| 

| 
| 
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question is a complicated one. Are you -- do you feel 


1 Cross-Exam by Bayly — 
2 Bayly, but you have built in so many different factors 
3 Louchat, question. «lL thinkiitie really suntade. to put 
4 it. zco.Dr.. MeCGart. | 
5 MR. BAYLY: Let i oaoikt it as 
6 | simply as I can, Mr. Commissioner. The pipeline is | 
a built. ..Thus. is,an, example; Dr.) McCant.. ..A juvenile | 
8 population of Arctic char on the Firth River has an 
9 overwintering spot below the pipeline and that populatioh 
10 is destroyed. Now, in your opinion, it may be that 
1s): eventually juveniles will again use that spot but if | 
12 somebody is using that as their fishing spot, it may 
143 be sometime before the species recovers to the extent 
14 of using that spot. Would you agree with that? 
WG MR. MARSHALL: Would he agree | 
ive with what? There are about six different propositions | 
ls? | 
18 exception to. | 
| 
| 


you can comment on it? I don't take it that you adopt 
everything that you don't happen to deny vehemently. 
This isn't that kind of proceeding. 


MR. MARSHALL: Well, sir, they 





keep coming back again and again as if they have been 


in there. Any one of which he may take violent 
gospel and that's what -- I'm sorry to interject like 
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this but that sort of statement gets made and the 
witness in trying to be helpful gives a short answer 
and then it's taken that he has adopted all of the 
assumptions built into the question and they come 


back again in the record and are repeated again and 





again and it seems to me that they can be a little bit 
more precise about it and in fairness to the witnesses 
we ought to. If we could take them through it step 
by step and see if he agrees that such is a possibility 
to begin with. If it's not something that's possible 
in the witness's judgment is there any point in our 
dealing with it. 

MR. BAYLY: I'm prepared to 
do it that way, Mr. Commissioner. 

THE COMMISSIONER: Well, you 


do it that way. I would like to make one thing clear. 


These witnesses, all of them on this panel, on behalf 





of Arctic Gas have stated their views in their evidence 


in chief. I have those views in mind. Where they have 





indicated that there is,in their view likely to be no 
environmental damage and so on and so forth, I take it 
that that is their evidence. Where hypothetical 


situations are put to them and they're asked to comment 


the hypothetical proposition may be is Pikelsy: to“eccur. 
It's simply put for the basis of illucinating our 
knowledge of this whole web of cause and effect that 

is going to develop here in the north and is already 
developing if this pipeline is built. Anyway, go ahead 


on those, I don't assume that they now agree whatever 
and do it piece by piece and let's see if we get along. 
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MR. BAYLY: Q ALL Light. 
Would you agree, Dr. McCart, that in a small stream, 
it would be possible that siltation would cause the 
entire fish population potentially to be eet ented aT 
they were downstream? 

A No. 

Q All.right.« Would you 
agree that it would be possible to wipe out a 
significant -- I shouldn't use that word -- a portion 
of the eggs of that fish population downstream of the 
pipeline crossing? 

A Eggs, yes. 

Q And if that happened, 
those eggs wouldn't come to maturity? 

A. Well, if they were 
destroyed, they wouldn't, no. 

Q Of course. And that 
would mean that at some point there would be fewer 
fish. 

A Probably, yes. There 
would be a missing year class. 

Q And whether that happened 
three years, five years, ten years or fifteen years 
later at some point there would be a year when there 
might be fewer fish of a certain size. 

_A There might be but I 
think it's kind of a complicated situation. If there's 
a missing year class, you might get better survival 


in the subsequent ones resulting from the reduction 
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competion so it's not necessarily so. 

Q Al rest; LE yaw have 
the siltation occurring at the time of construction 
and then siltation occurring as a result of some 
other cause that wipes out several years fish laying 
ata particular location, you may lose more than 
one year. Would you agree with that? That's a 
possibility. 

A Yes, it's certainly a 
possibility, yes. 

Q All right and would you 
agree that from a fisheries biologist point of view, 
it may be that because the species is going to recover 
that is not as important as it might be to somebody who 
counted on that particular location or area for his 


fishing? 
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A I am not quite sure I under- 
stand that question. Maybe you could rephrase it. 

Q I am prepared to leave that 
question, Mr. Commissioner. If it is difficult to 
understand, I don't think I can make it any simpler. 

Let's get back to definitions, 
Dr. McCart. And I will refer you to the transcript 
Volume 79, page 11708. Do you have a copy of that sir? 

A No I haven't. 

Q Would you permit me to read 
the portion that I am interested in to you. Starting 
on-line 21, 'L should point out that, turbidity naturally 
increases, of course, even during the summer where flood 
occus as a result of rain storms so that the 
additional turbidity would not be as serious as turbidit 
which might have occured during low water periods". 

Now what I am concerned with 
sir,)is that I think there has been in the discussions 
we have had,a failure to distinguish between the terms 
turbidity and siltation and would you agree that there 


is a difference? 


| 
| 
A Yes. 

Q And would you explain what 
you mean by those two terms from the point of view of 
the fisheries biologist? 

A Well there are really three | 
terms that I think that I am interested in. One of them 


is turbidity. Turbidity is a measure of the impedence 


of a passage of 2 beam of light. In other words, if 
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30 QO And it may be that when you 


a 

5 the water is not clear, light does not pass through it. 

3 The other term is suspended 

4 sediments. These are materials which are carried along 

5 by the water. | 

6 The third one, sedimentation. 

| These are the materials that settle out on the bottom, 

8 no longer suspended, settle out on the bottom. This 

9 would be sedimentation or siltation of the bottom. 

10 © Right.” “So; “when=you™ say 
ll a stream is turbid, it means that the water is carrying 
12 something that does not permit a beam of light to pass 
13 through*sca771ls"that "correct: 
14 A Yes, it is one measure, yes. 
15 Q Now that doesn't mean that 
16 that isn't some form of silt? | 
7 A Most often in the streams | 
18 we are speaking of it is silt that causes a reduction | 
19 im £uUrbidity. | 
20 Q Yes. In answer to a questian 
22 asked, I believe it was by Mr. Anthony yesterday, you | 
og distinguished between different kinds of materials you 
23 said that would be difficult to set criteria for silt | 
24 loads in streams that were permissible silt loads in 
25 streams, because there are different kinds of things 
264 that might be carried. In other words, some of them 
2h might be courser than others. Is that what you meant 
28 by that? 
29 APO Vest 
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| 
_ increase silt loads, you are increasing it by putting 
3 something different in from what is there at present. 
4 For example, if you put gravel into the stream and the 
5 stream is brown because it is carrying a finer type of 
6 | material and the stream carries some of the fine sands | 
at in the gravel as well, there may be a change in stack 
8 of the silt that is being carried. | 
9 KR Sht invfact tyour*bringimgtin 
10 foreign materials from outside, this is possible yes. 
i Q Yes and I am assuming that 
12 when we talk about select backfill in this Inquiry, we 
ae} were talking about bringing in something that is not 
14 naturally found at the site specific location? 
15 Hetthat’s true but 1 also, my 
16 understanding is that this would normally be materials 
14 without a high content of fines, relatively course | 
18 materials. 
19 OA Albescight. Now, would 20, 
70 when you have been discussing the timing of siltation 
35) problems or possible siltation problems, you and other 
panels : 
a9 members of various/have said they would occur at a time 
23 when the natural silt loads being carried by the stream 
24 were high. 
25 A I think we said quite the 
ig opposite. That if trenching takes place during the 
27 winter, in many streams there would be no water. In 
28 those streams in which there is water, the silt loads 
29 would be high, the silt loads resulting from construction 


30 would be high at a time when they are normally very low. 
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1 

2 Orikbl right. But when they 

3 are released and that is the time that we would be 

4 concerned about, especially in those streams where they 
5 are frozen to the bottom, the disturbance would cause 

6 the silt, if any, to be picked up in the spring time. 
,| Would you agre with that when the water begins to flow? 
8 A Yes, we ,l think stated that 
9 scouring and cleansing of the stream bottom would occur 
10 during the spring freshet at a time when loads are 


ti normally high. 


Pa Q And if select material, 

3 different materials from the normal kinds are introduced, 
14 they may be carried along with the materials that the 

15 stream is used to carrying? 

16 A Yes. 

pay Q And in some streams that 

18 may be, they may be different in character? 

19 A. Yes. 

20 Q And have you looked at the 
21 possibilities that carrying these different materials 
22 may have different effects on downstream growth of 

23 algae, downstream growth of anything that is living in | 


24 the aquatic environment from the normal kinds of silt, 
25 quite apart from the volumes that we were talking about 


26 A Well I don't think you can 


28 viously the volume of select backfill is going to be 
29 very, very, very small in relationship to the total 


27 look at it quite apart from the volumes because ob= 
30 sub-strate in the stream and in relationship to its | 
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i | 
2 load of sediments in the spring. | 
3 Secondly, I should point out 

4 that we have some data which indicates that the place- | 
Ss ment of courser materials in streambeds Pamadeuudias 

fs be beneficial. There is an instance on the Canol Road 

7 where we have examined an area in a stream where course 
3 materials from the roadway had been placed in the rca 
9 and had a much higher population of benthic pastes ote 
10 than the natural areas, both upstream and downstream. 
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es | 
12 
13 | 
14 | 
15 | 
16 
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18 
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1 Q No matter how much silt 

2 a strean Lo Carrying an the springtime,. there: is a 

3 point at which, given a Certain volume of water, it 

4 is carrying ais sft. can Carry; is that correct? 

5 The rest will precipitate out or sit on the bottom. 

6 A Thais. Lignt. 

i Q Ana 1f tC. is. to be a: 


at. all, 1£ the volume of ‘the water picks it up, it 





may not be until after the peak silt load has been 
carried. 

A I suppose there may be 
Situations where that might Occur, I might point out 
tidt we are in fact studying this thing in streams 
in South-eastern British Columbia, and that what we 
have found is that in these small streams we can no 
longer detect any effects,as far as sedimentation of 


the bottom of crossings which took place during the 





fall. In other words, we went back this spring, we 
them 

examined4in the fall as the ditching was taking place, 
we examined in the spring. We can't detect any differ- 
ence in the distribution of sediments and we can't 
detect any sigmficant difference in the densities 
or the diversities of benthic invertebrate populations 
in the streams. 

THE COMMISSIONER: Ditching 
for what? 

A Inland Gas Pipeline, a 
crossing similar to the one that we're discussing here. 


MR. BAYLY: Q Now, does that - 


is that the kind of study that leads you to make the 
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t 


1 conclusion, or is it the type of study that gives you 
2 an indicator? | 
3 A I'd say that there is 
4 another way of approaching this, and that is to have a 
5 hydrologist calculate the likelihood that eo 
6 Capacity of the stream would be exceeded by sediments 
i) introduced in the form of select backfill. 
8 Q Now, Dr. McCart, we've 
9 had some discussion from the Environment Protection 
10 Board on caribou, and the amount of kill that Porcupine 
ja caribou herd can probably support from year to year 
iy along with natural death situations, and still maintain 
us! apart from either natural or unnatural catastrophes 
14 or diseases, its basic population at the general level 
ae that it is at at the present. Doyou do that kind of 
16 study with fish? 
17 A It can be done, yes. In fact 
18 it is done regularly with commercial species such 
19 as salmon. 
20 Q And was it done on the 
rae North Slope with Arctic char or grayling? 
aL A No. 
23 Q And does it have anything 
24 to do with determining whether a species is resilient 
23 OE nor? 
26 A I'm not quite certain 
) what you mean by that. _ Does what have anything to do 
28 with determing whether a species is resilient? 
29 Q Given a population of 


30 fish, like the char say in the Firth River, is it of 
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+ value in your opinion to look at the amount of populati 
- that could be either destroyed, that could be made 
3 unable to make it to its spawning grounds, or over-fished, 
4 before the population would cease to be able to maintal 
5 the levels that you feel are in the river at present? | 
°| A You see, the difficulty 
: woth~-getting ithat “kindkhofiginfoumationsgisethatsayou have 
8 to go in and fish the population, and you have to 
9 fish it down to the -- there are a number of populations, 
10 fish them down to various levels, various proportions 
11 of survivors and see what happens, and that's how you 
12 determine these things. Now it has been done to some 
13 extent in the Eastern Arctic with lake resident popula- 
14 tions, but that's a tremendous insult to the population 
15 to get these kinds of data. I don't think we want that 
te kind of data at all. 
17 Q All right. Would you saree 
18 that -- I understand that you don't want to destroy the 
19 population to find out if it can be destroyed. That's 
absurdity 
20 the ultimate vA and given that, though, the data 
21 itself would be valuableyif you could do it on say a 
ae controlled population, that you could hypothesize 
ae from one stream to another. I don't even know if that's 
£% possible. 
27 A If that information were 
26 available from some other area, it would be useful to 
| have it. 
:° Q Somebody has to do these 
oF hypotheses, I put it to you, so that you can set fish 
30 


limits that anglers can take, or that commercial 
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if 


fishermen can take. 





A Certainly, somebody can 
Sit down and come up with a mathematical model which 
would never be tested unless somebody sets up a 
commercial fishery or gomeone goes in there and 
examines a very, very heavy domestic fishery; but you 


can -- the point I'm making is that mathematical 





models must be tested. You can come up with all sorts 
of parameters and make estimates and guestimates of 
14 different parameters and you come up with a single 
value at the end of it, and it may in fact be totally 
meaningless. 

Q Now, I can appreciate ed 
problems with the ability to do this kind of study. | 
But you have suggested that the real problems associated 
with)say the fish and thé Arctic char population in 


‘the Firth River are unlikely to be associated with 





pipeline construction. The worst case possibility 
might be the wiping out of that juvenile overwintering 
spot downstream of the pipeline. What would be worse 
than that would be to build a road and allow a bunch 


of people with fly rods and spinning tackle to go 


| 
| 
in there and fish some of the nicer overwintering 
spots upstream of the pipeline and that would be much 
more destructive of the population. 
A That's my qinion, 
all Liont. 


Q Alia rioht. Well now, 





one of the concerns that came from witnesses we've 


Mad from Alaska is that it's very, difficult’ to control 
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? 


the rights of constuction workers, that is the company 
may make a rule within its own boundaries and say, 
"You may not fish," or "while you are working for the 
company you may not fish." rhe difficulty appeared 
to be in Alaska controlling people who got valid 
licences from the governmental authority, stepping 
outside the gates, going off on their week's holiday 
and going up to the best fishing spot in the equivalent 
of the Firth River and then taking fish out Ot eit. 

You would appreciate that as a problem that this 
company would have to deal with on the North Slope. 

A Right.» 1)! da, like to make 
two points. No. 1, this major construction force would 
be on the site in winter under conditions where they 
are very unlikely to go fishing, andasecondly, sie 
difference between the Alyeska experience and the 
proposed gas pipeline is that there will be no Seen 
roadway providing access to these places. | 

Q At eracght. 


A AlscGuGeShould point,out 





that the company has stated we would not permit fishing 





by construction personnel. 


Q I appreciate that the 





company has said that, and I recognize it from earlier 


evidence. All I was pointing out was that Alyeska 





tried to do that too and found it very C1 Ri CU tas ENC | 


same way they found shipping people out very difficult. 





THE COMMISSIONER: Well, the | 
first two points are -- the first point, of course, 


is one that applies throughout the route above the 
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60th Parallel. The second point about no road, you're 
talking about the North Slope. 

A Yes pul was: thinking: i 
think you mentioned the North Slope. 

MR. BAYLY: I mentioned the 
North Slope because that's where you did most of your 
Studies. 


A NO; ates! notiwhere we 


did most of our studies. As I pointed out before, we 
have spent at least half and probably more of our 
effort working downthe Mackenzie Valley and in Alberta 
and in British Columbia and in Saskatchewan. 

Q I picked the North Slope 
because the North Slope is a concern to my people as 
well. Let's not worry about why I picked it, I don't 
think that's important to the discussion. We're con- 


cerned with the North Slope, you're concerned with it, 





and I'm concerned with it so it probably doesn't matter 
to either of us why. 

| A It seems to me, inciden- 
tally, and I'm not certain of this, that the government 
has restricted fishing along the Alyeska haul road 
in the sense that there's a -- that you cannot fish 
within, I, thinkjguit"s something» like’ twovor three 
miles on either side of that roadway. So it is not 
merely a matter of Alyeska or any company controlling 
the workers, you have to, have, if you're going to set 
up regulations, you have to set up some methad of 
enforcing them. 


Q Yes. 
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1 A This is part of the 

Z agtticulty. 

3 | THE COMMISSIONER: Precisely. 

4 That's why the question of whether Arctic Gas restricts 
5 its employees is in a sense academic. The guidelines 


indicate that those restrictions should be laid down 
first by the Inquiry and then by the government. 
MR. BAYLY: All right. 


THE COMMISSIONER: But anyway, 


| 
| 
let's* carn“y? on’ 

MR. BAYLY: Q You said there 
would be no permanent road, and one of the concerns 
that we have is one expressed by the panel consisting 
of Mr. Weedon and Mr. Parker, and you may want to 


comment on this. They envisaged the eventual constructign 


of a road if the North Slope route is used. They have 





nowaUuthorTlEyMeO tC buildtehat road’, but’ they’ see that as 
an inevitable following of the pipeline and related 
facLiLei|ess Now if this were to happen, if this 
were to be the case, from a fisheries point of view 
would it alter your recommendations as to which route 
younwould®opt™ fork for the applicant’ to take? 

A The -aPeEVoutity ==UL don’t 
want to talk about Alaska particularly, but the problem 
with the Alaskan route -- the interior route in 
Alaska is that it does pardlel the Canning River right 
through an area which has a very large population of | 
fish, so that the damage to a population which might 
occur in a situation where you actually parallel the 


Marsh Forks for many miles in the vicinity of a number 
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of springs and very important overwintering and spawnin 
areas, it seems to me,you may in fact do more damage 
to Arctic -- or take more Arctic char out or reduce 
the overall populations of Arctic char on the North 
Slope more by parallelling that one stream than by 
crossing a large number of other ones at right angles. 
Q So from a fisheries point 
of view this might be far more critical in Alaska be- 
cause of parallelling a river than the risks of cross- 
ing a number of rivers. 
A If you take the interior 


route, you remember that our major objection to the 


interior route is -- has to do with the fact that it 
would parallel the Marsh Fork , and that that would 
require a permanent roadway. : 

Q ALP rroney "so *the tact 
that the Dempster Highway would give some access to | 
interior streams is Aless significant reason for 
worrying about the interior than the Canning River and 
the Marsh Fork . 

A We | he" den *t ‘see 
the relationship of the Dempster Highway to this. 

THE COMMISSIONER: Excuse me. 

I didn't even quite follow the question. Will you 
repeat that, please? 

MR. BAYLY: I was asking about 
the fact that the Dempster Highway will link parts of 
the Yukon with the Northwest Territories, and that 
that may provide access, if not direct access by reason 


of the fact that a person could step out of his car 
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at any one of the rivers, at least it would give him 
more jumping off spots into the part of the country 
that you're concerned with. Your main concern in the 
interior route is not the interior streams in the 
Yukon, butthe Canning River. 

A That's iright. 

THE COMMISSIONER: Let me 
ask you a question, Dr. McCart. 

Q The interior route would 
cost Arctic Gas about $500 million more than the 
coastal route, and given that these calculations 
relating to costs are usually on the low side, it 
might well be even more costly to build by the interior 
route. So that if they did build this thing, - this 
pipeline, bearing in mind that ene Americans have a 
say in this, whether it's coast or interior, and 1 
may be understating their role when I say they have a 
say in it; they might very well get it along the coasta 
route. You might get extensive exploration in the 
Beaufort Sea in the years to come if you build a 
gas pipeline because, of course, the pipeline and the 
route would be an incentive to exploration in the 
Beaufort Sea, md then you might get a road for access 
to gathering 
/lines from the Beaufort Sea to the main trunk pipelin 
along the coast. Though). you feel the gas pipeline 
would not in and of itself, cause substantial damage, 
given appropriate safegpards, you did say that you 
adopted Dr. Wilimovsky's rating regarding the dangers 
of a highway, and those would be ten times as great 


as a gas pipeline. 
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THE COMMISSIONER: I read his 
evidence last night and I think it was something along, 
one and then three to five and six to ten. So the 
reason we are sort of, at least, I am interested in 
looking ahead here is, that if a gas pipeline were to be 
built, it would have to be made as plain as plain can 
be that they should not allow a highway to be built ther 
within this generation or the next. Is that the kind 
of proposition you would favor)if you were going to make 
recommendations to the government? 

A From a fisheries point of 
view, yes)because it seems to me that, as I have said, 

I don't think the gas pipeline in itself is going to 
have any significant effect on populations of fish alon 
the North Slope. 

However, if in fact there is. 
continuing development of one kind or another in the 
area, I think that ultimately the fish populations, 
unless they are very severe restrictions,which are 
strongly inforced, that these fish populations are 
eventually going to suffer,if there is increased access 
because the populations, Arctic populations living in 
these relatively unproductive waters are, 1netACt, 
vulnerable to over-fishing. 

I think I have used the exampl 
before that apparently populations of lake trout.in 
Great Bear Lake have been affected as the result 
apparently, almost entirely of angler pressure. Now, 


that is a relatively remote area. Sports fishermen go 
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in there in limited numbers and it is a large area and 
yet the population has suffered to some extent. 


So, if there is increased 





access in essentially unlimited access to the North Slop 
along the highway, I think that, yes, fish populations 


would suffer and yes, I would not like to see one there. 


ee “ty 


THE COMMISSIONER: A question 
before you carry on. This is unrelated. In the overvie 
hearings, Mr. Hatfield and Mr. Doran gave evidence and 
I was rereading their evidence just because I knew you | 
would be giving evidence again today. They said that 
nutrient levels in the Mackenzie River watershed, I am 
not talking about the north coast now, but the Mackenzie, 
nutrient levels in the Mackenzie watershed are about 


ten times higher than those found in the Pre-Cambrian | 


Shield. I don't know whether they meant the whole of | 





the Shield. And they say that this results in higher 
productivities of fish in the Mackenzie systems by 
comparison with the Shield regions. Is that your point 
of view? I suppose it must be. 

A Well that. is part of it. 
I think that there is a climatological difference too 
between the Mackenzie Valley and the Pre-Cambrian Shiel 
So, I think that the growing season is somewhat longer. 

THE COMMISSIONER: Carry on 
Mr. Bayly. sorry to interrupt VOU. 

MR. BAYLY: Dr. McCart even 
without a road, would you anticipate that with increase 


in population, whether they be related to the pipeline 
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or spin-off activities, there is going to be some more 
fishing pressure on North Slope Rivers. 

A I expect probably that there 
is, yes. | 

Q That may be true for other 
rivers leading into the Mackenzie as well? 

Awe Whats sprebably -Exue;, ives’. 

Q Now, I realise in general 
that with a pipeline buried under a stream, the long 
term sedimentation, that is year after year, is unlikely. 
But the only example we have to turn to in the Northwest 


Territories at the present is the Pointed Mountain Line 





and the crossing on the Kotaneelee River and that is | 
a crossing where sedimentation has occured in more than | 
one year and repairs have had to be done. We had | 
evidence given at this Inquiry that gravel was scraped 
up off the bottom of the stream and piledton tep of the 
line and my information is that that has become a 
problem again this year and recently permission has been 
given to recover this pipe again. I don't know whether 
jit will be in the same method. But given that kind of 
situation, I assume we must face the possibility that sae 
something goes wrong in an engineering sense, that we ma 
get this increased, sorry, this siltation year after yea 


until the problem is solved if it can't be solved the 


first time around. Would you agree that that is a 
possibility? 
A Well it is a possibility, ye 
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5 Bo iets hope that ait doesn /t 


z} happen. 


4 Q Well we all hope that and 

5 then we must assume that the builder of that pipeline 

3 is using the best techniques available to do the repairs). 
7 MR. MARSHALL: Well that may 


be or may not be. There was some evidence about that 

too. I think it indicated that perhaps the best 

techniques weren't used. Mr. Owen was pretty strong 

in some of his remarks I thought, about the appropriateness 
of some of the techniques that had been used. 

O° Aldi vaght: What: as ob= 
viously a matter of argument. There are these possibilities 
we must face in icertain river crossings and I gather that 
your assessment must look at not only the impact “ 
construction but the possible impact of this kind of 
repair work causing siltation at different times of 
year from construction. 


For example, the repair work 


| 
on the Kotaneelee River appeared to be done during the 
open water season when silt loads were presumably mite 
low. It appeared to be after the flood, Mr. Owen's 
evidence suggested this had been done. And that would 
be something that someone like you would be asked to 
assess the impact of that, I assume. 

A Yes, obviously a situation | 
like that is liable to have, you know, some effect 
downstream. 


QO And” this. as) the: point of 
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2 fisheries, biologists monitoring, not only the pipeline 
2 construction but monitoring operations and maintenance 


4 as well. 
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A Yes, I should point out 
that that was obviously a very difficult crossing in 


the sense it is very steep and that there are no stream 


\ 
\ 


crossings quite like that on the North Slope which is 
your area of interest. 

Q Yes, I understand that 
the only one that even approaches it would be Rapid 
Greek with quite steep banks and a flood plain. 

A But again, not quite 
comparable to the Kotaneelee River. 

Q I beg your pardon. 

A Again not quite comparabls 
to the steepness of the hillsides at the Kotaneelee 
River. 

Q Yes and Dr. Hardy who 
is witness for Arctic Gas, gave evidence on that partir 
cular crossing as I recall said that the river did 
something there, we never thought the river would do, 
and so we are faced with situations of rivers changing 
courses or whatever in strange ways that even an 
experienced man like Dr. Hardy is unable to predict. 

A Well, let's hope we 
benefited from the eetecienee of the Kotaneelee River. 

Q Yes. We're talking about 
impact. Would you agree that we can break them down 
into two categories and these are broad categories. One 
is those that we can 1 a oe given that the pipeline 
will be Weare in the way in which the engineers say it 
will be built and there are other impacts that are very 


difficult to predict. When the river does something tha 
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nobody thought it would do or just USINGS that! as an 
example. In other words, you as a scientist cannot 
predict all the possibile impacts. All you can do 

is give to us and give to the applicant the general 
impacts that are likely if everything goes well and if 
things that are predictable qo wrong. 

A Yes), 2 think I**pointed 
out yesterday that we're assessing potential impact 
and that we want to be in a position to monitor the 
actual impact of the pipeline after it's in place. 

Q The one point I would 
like you to clarify is when we're talking about 
potential impacts. You must restrict yourself to those 
things that are likely. Is that correct? 

A Well, no. I like to-- 
there are some unlikely impacts with very low probabil- 
ities which we've mentioned occasionally and other 
people have brought up. We're most concerned about 
the most likely impacts and we are aware however of 
some rather unlikely circumstances which might occur. 

Q Right. But being human, 
not all of them. Nobody can predict all of the possible 
impacts with this kind of a project. Would you agree 
with that? 

A Certainly. 

Q Now, if we're talking 
about impacts on fish and the monitoring after the 
pipeline, if we assume,as the example that siltation 
Over Spawning area causes the loss of some eggs, even 


with monitoring,I suggest to you,and especially in 
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streams that are not clear, that are turbid there for 
the period during which you can study them -- the open 
water period. It will be difficult to assess this 

for quite a long time. If it's possible to‘assess it 

at all. It may be so minor that it makes no distinguish 
able difference but even if it is major, the Glii Lousy 
will be in the timing. We won't see a lot of dead 

fish if the eggs are just covered up with silt. 

A Well, if you're thinking 
of grayling and Arctic char on the North Slope, I think 
that you, in fact, can, if you wish to, in fact, assess 
the mortality to eggs. There are techniques for doing 
this and in the kinds of streams and in the kinds of 
situations in which they spawn, we could do it all 
right. 

Q All right. Can you do 
it given the way you estimate the population and I have 
read this to you in the last panel out of the 
Steigenberger Report that you had given him a conservative 
estimate of the fish population which bracketed a large 
number. You went from thirty to forty thousand, I 
believe. 

A What are you asking? 
Initially I answered a question regarding mortality to 
eggs. 

Q Yes, now you've said that 
you can assess the mortality to eggs but in order to 
do that don't you have to have a pretty good idea of 


what the population is? 


A No. What you have to kno 
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is where they're spawning and you go in using various 
techniques to find out what the population of eggs in 
the gravel is and you can count up the dead ones and 
the lives ones and you can find out what proportion 

are alive and what proportion are dead. If you know 
something about the history of the area, sedimentation, 
uSing a control area, you can determine within some 
limit the mortality which might have occurred as the 
result of sedimentation. 

Q Yes, and if you move off 
the North Slope into areas where the fish spawning 
habits are still not clear, that becomes more difficult. 

A In species, yes. It's 
more difficult in some other areas, yes. 

Q In the fact, you have 
to know quite a lot about a population to know whether 
it's decline or not. And perhaps a lot more about 
some species than is presently known in the Mackenzie 
itself. 

A That's true, yes. 

Q Now, on the question of 
culverts, and using culverts to cross streams you have 
given evidence on page 23 -- actually starting on page 
22 -- saying there are two situations in which 
serious obstructions to fish passage could arise as a 
result of pipeline related activity. These are first at 
culverts and second where berms are used at major river 
crossings. | 

Now, you responded in 


cross-examination from Mr. Gibbs to the reason why it's 
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5 more difficult for fish to use,in particular unbaffled 

4 culverts than it is for them to use the natural and 

4 uneven stream bottom to aid in their passage upstream 

5 and of the three culverts you mentioned -- of the three 
6 stream crossings that you anticipate putting in culverts 
7 would you anticipate putting in baffled culverts? 

8 A I think we would prefer 

9 obviously not to put in culverts at all but to use 

10 bridges if necessary but I think we would be inclined 

in to go for elliptical culverts in which natural substrate 
12 could be maintained. 
73 Q So then the culvert 
14 would sit below the bottom -- the bed -- of the river. 
15 Is that what you're saying? 

iG A Materials would be | 
17 incorporated into the bottom of the culvert yes. | 
18 Q Yes. Which would create 
19 the natural kind of effect allowing eddies and -- 
20 A Yes. 
vl Q -~ slow areas for the -- 
29 A YestehT-don't*particularl 
23 like baffles because I'm not certain that -- you may 
24 have considerable trouble with materials accumulating 

25 inside the baffle culvert and also with ice. 

26 Q Yes. 

| La So that I would prefer 

28 to have some other solution to this problem. 

29 Q Right. Now, elliptical 


30 culverts have given some problems in some areas and we 
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have had evidence from that in the Aklivik pc the 
Ringling River crossing. By way of example is one where 
elliptical culverts collapse. You are aware 6f that? 

A | Yes, yes. aihave been 
told that they were badly constucted. I don't know. 

Q Yes. 

A But they have been used 
successfully. I think in other areas. 

Q Right. But that 1s a 
concern. You don't want your culvert to collapse. 

A No. Certainly not. 

Q That's not. oe complicated 
guestion...And at.the Ringling River, there are, not 
only elliptical culverts, but there is also a fish 
culvert. Are you aware of that one as well? 

A No. What is a fish 
culvert? 

Q We have photographs of 
jt that are exhibits. I understand it is a culvert 
that in this case which is at a higher level -~- the 
bottom of it is at a higher level than the bottoms OF 
the culverts that take the regular flow so that -- do 
you understand that? 

A yes. 

Q And I gather the theory 
is that once the water reaches a certain level that 
some of it will be diverted into the fish culvert which 
will probably be moving more slowly than the river -- th 


main body of the river going through the, in that case 
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2 elliptical culvert. You are aware that sometimes then | 
s) that there are special culverts designed in this way, | 
4 are you? | | 
5 A Yes. | 
6 Q This isn't a unique 
7 situation. It happens in other places. | 
8 A It's not used very often | 
) but I have seen references in literature to secondary | 
10 culverts for fish passage. | 
bik Q Right. Now, with regard, 


i2 not just to fish but also with regard to other aquatic 
pies species,with regard to benthic invertebrates for example, 
14 are you concerned with culverts and their behaviour? 
os Either because it will increase the speed of the river 
16 and perhaps pick up more silt and deposit it downstream 


ay or because of any other effects that might occur? 
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A I think you have to 
construct the culverts so as to minimize the potential 
for additional scour. It has to be placed in such a 
Way that you don’t get this kind of thing. | You know, 
as far as benthic invertebrates go, I'm not concerned 
at all. I've seen no reference anywhere to the effects 
of culverts on benthic invertebrates except of course 
during the construction of the thing. 

Q All right. Well, that’s 
during construction. I take it it's possible especially 
with a road where you might have increased siltation 
caused by the fact that you don't revegetate a road. 

A Oh, I think you should 
revegetate roads if possible. 

QO Ali eight, I’m thinking 


really of the Ringling River crossing where it's 


actually part of the Dempster Highway, it's not 
likely to be revegetated whatever we say, but in that 
case you might get more silt than you would get in 
a pipeline crossing. 

A From the fact that 
there is in fact a road there and materials might be 
moving down the ditch, yes. 

Q Now, my information from 
My advisors is that,in fact, at that particular 
crossing a quick and less than one-day survey of up- 
Stream and downstream of the crossing disclosed that 
there were -- there was more evidence of invertebrates 
upstream of the crossing than downstream. 


A i'm sure that's true. 
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But you see to take the Ringling River example, which 
is absolutely a worst case, how many culverts collapsed? 


I must admit in driving along highways I have seen 





very, very, very few collapsed culverts, so that, yes, 
in that particular instance where the culvert collapsed, 
materials that were above the culvert entered the 
stream, the culverts had to be removed, they had to 

be replaced, materials were moving down the roadway. 


Of course you're going to get a diminution in the 


populations of benthic invertebrates downstream of a 
culvert which was a failure, and that's an extremely 
large culvert. I don't think that we have any 

intention of placing culverts of that size or culvert- 
ing See size of the Ringling River. We're talk- 


ing about relatively small streams in each case, and 


I can,frankly can't see how anything like the Ringling 





River disaster, whatever you want to call it, which 
would occur. | 

Q That was probably some- 
thing that the engineers building that felt as well, 
that..it wouldn't occur,. 

A Well, I hope that 
engineers have learned something from the collapse of 
the culvert at the Ringling River. 

Q One of the things they 
seem to have learned, Dr. McCart, and perhaps you'd 
want to comment on that, is to go to round culverts, 
and I'm just wondering if benefitting from that exper— 
lence at all,Arctic Gas would be looking at what they 


are doing to reassess whether the oval shaped or 
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Banfield, Hemstock, McCart 
Cross-Exam by Bayly 


1 elliptical culverts that they're planning to use might 


2 run into the same kind of problems -- 
3 A I think Mr. Williams 
4 indicated that there's a possibility that Arctic 


5 Gas might go in fact to Bailley bridges, which might 
eliminate most of these problems. 
Q But given that you 
might -- and you started your answer with that -- I 
realize that bridjes might turn out to be a much 
better solution than culverts from an engineering point 
ofWiew, but should it be that there are culverts, 
I'm just suggesting to you again)an example we have 
inyithiisitcounthy tofjallipticalveculverts’ is of what 
you have described as the Ringling River disaster. 
I'm just suggesting that you as an aquatic biologist 
might want to suggest that the concern would be to | 
make sure you get the best culvert, whether it's 
round or elliptical. 
A I repeat it's possible 

to use round culverts in these situations as long as 
you can be assured that velocities within the round 
culverts are within the swimming performance capa- 
bilities of the fish that are likely to be moving 
upstream. In other words you obviously have to size 
the thing so it can cary the water at a velocity which 
is low enough for the upstream passage of fish. 

® Thats the advantage 
that the elliptical Gulve se has, that it provides a 
wider surface area, or a wider area -- 


A It provides resting place 
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Banfield, Hemstock, McCart 

Cross-Exam by Bayly 
and eddys and things like this in that the bottom can 
incorporate stream bottom materials, rocks and things 
Of this: sorts 

Q Yes. 

A In fact, it's possible 
to place these things in there. 

Q Would you do that in 
the winter, or after the flood? 

A I don't know what the 
plan. rs. 

Q Have you been doing any 
experiments on the possible effects of methanol and 
high silt loads together? The reason I suggest that 
is,I envisage the possible situation of a methanol 
spill out of something like a bladder tank that 


might end up on or under ice and might get trapped 





and might not be released until the springerme, ©f2 it 
couldn't all be cleaned up. 

A No. 

Q So you don't .know 
whether we would be faced with what Dr. Banfield 
called a synergistic effect, or whether there would 
even be a conc ern? 

A Well, one would expect 
that if an egg were under $tress from one cause, and 
there was an additional problem, that there might be 
a synergistic effect. ‘That would be additive. 

Q But that's as predictive 
as you can be in this situation, that it might be but 


it's not something that we have more knowledge than that? 
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a eat Banfield, Hemstock, McCart 
Cross-Exam by Bayly 
A Yes, we have not examined 
x th on 
Q Yes. Would you be recommend- 


ing that that sort of thing be examined? 


A No. 
Q Now, on page 28 of your 
evidence, the fourth paragraph, third complete para- 
graph onthe page, third sentence, I shall read the 
paragraph itself: | 
"The applicant expects few, if any, ruptures 
will occur. Thus the probability that a | 
sizeable leak will occur is small and the 
probability that such a leak will occur in 
the vicinity of an area critical to populations 
of fish is even smaller. Nevertheless, the 
applicant has developed contingency plans to | 
control flows of the test fluid shouitd | 


ruptures occur." 


Now, going back to the last answer that it's possible 





that there may be synergistic effects of. the combination 
of silt loads and methanol that gets spilled, have you | 
worked out contingency plans to clean up methanol that 
is spilled, even if it gets either into bodies of 
water, or under or on top of ice? | 
A My understanding is | 
that Canadian Arctic Gas will have contingency plans | 
to deal with methanol spills, should they occur. 


Q And will you be part 


A We might. 





of the planning team on those? 
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ALLWEST REPORTING L-TD. 
BURNABY 2, B.C. 


Banfield, Hemstock, McCart 
Cross-Exam by Bayly 


1 Q Because there are -- it 
2 may not occur with methanol but if you take example - 

3 take the example of a spill of lubricating oil into the 
4 water. Now I don't mean even a great one, but perhaps 

5 a barrel of it gets pushed in by a caterpillar and 


ruptured and it spills in. One of the ways of getting 
rid of that is to disperse it with a chemical dispersan 
isethatttrues 

A Yes, but it certainly 
isn't the method that I would recommend. 

Q Well, that's why I'm 
interested in whether or not you're going to be part 
of the team that works on the contingency plans because 
you may be,from your point of view,very interested in 
the kinds of contingency plans with regard to their 
effects on aquatic species. 

A I'm sure we will be 
asked to comment on any contingency plans which have 
to do with water, with the possibility of any kind 
of toxic material entering water. 

Q I.take it. ,jalthough this 
is not in the area of a contingency plan, but you 

wauld be asked about the discharge of any treated or 
untreated sewage at whatever time of year into water 
bodies from your point of view? 

A Yes,. 


pO And even if that got to 


the contingency plan stage -- 
A Wait a minute. You know, 


we don't have contingency plans for sewage disposal. 
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ALLWEST REPORTING L-TD. 
BURNABY 2, B.C. 


Banfield, Hemstock, McCart 
Cross-Exam by Bayly — 


1 We have a plan for disposing -- or will have at some 

- point during the final design stage -- a plan or a 

3 method of disposing of these sewage effluents which I'm 
4 


sure will have to be approved by some governmental 
5 regulating body. 

Q Well, that happened in 
Alaska, according to Mr. Lawrence, yet the facilities 
were still under design, and that's why I'm concerned 
with the possible need for contingency plans. I realize 
you will learn from the Alaskan experience. 

A Yes 

Q And have learned from it. 
Nevertheless, we are faced with the situation where 
contingency plans would have been very useful and 
may Still, if something goes wrong. You'd agree 
with that? 

A That there should be a 
contingency plan for sewage disposal shoudd something 
go wrong. 

Q Yes. 

A Yes, I would agree that 
you should have something in mind. You should be aware 
of what things: could go wrong dm your design for 
sewage disposal, you should take this into account. 

Q All right, because it's 
possible and conceivable that you might get a phone 
call in the middle of the night during construction 
saying that the sewage plant or the lagoons had 
broken open and they wanted to know what to do to 


make sure that it didn't hurt any fish that -- or other 
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2 ing bodies of water, and so you'd want to be able to 


ALLWEST REPORTING L-TD. £3999 
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Banfield, Hemstock, McCart 

; Cross-Exam by Bayly 

1 aquatic species that might be in the stream or surround 
3 give them some do's and don'ts, I assume. 
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ALLWEST REPORTING L.TD. 


BURNABY 2, B.C. 14000 


Banfield, Hemstock, McCart 
Cross-Exam by Bayly 





QO Yes. 

MR. MARSHALL: I think Mr. 
Bayly that Mr. Lawrence did testify about a back-up in 
the camps that they would be a sewage treatment modular 
plants and there would be a back-up to that in the event 
there was some failure in the plant. 

MR. BAYLY: I realize that, 
sir, and this is obviously one of the things that has 
been learned from the Alaskan experience. This is also 
the evidence of —- — 

There is also the 
evidence of Mr. Williams that in certain smaller camps 
there may not be this dueling of facilities and there 
may be concerns there which are not as great in terms 


of magnitude but qualitatively they may be just as 


important. 


Along the coastal areas, 





you have given evidence in cross-examination that there 
are important areas for aquatic species feeding in the 
summer, those coming out of the Mackenzie often go 
along the Yukon coast and is the area of Babbage Bight 
one of these areas that -- 

A L think during the course 
of the ice freezing season that almost all of the coasta 
areas would be utilized by one species or another. 

Q BALL might. I understand 
from the evidence we oe from Dr. Lewis that the area 
of Babbage Bight is a potential deep water harbor area 
and is that.also a wintering area for .any fish to your 


knowledge? 
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ALLWEST REPORTING L-TD. 14001 
BURNABY 2, B.C. 


Banfield, Hemstock, McCart 


l Cross-Exam by Bayly 

2 A L would expect, not .to 
3 my knowledge, no. 

4 Q By,taking a minute I 

5 can probably make it shorter. 

6 THE COMMISSIONER: All right 
7 then. We'll adjourn for coffee. 

8 (PROCEEDINGS ADJOURNED FOR A FEW MINUTES) 

9 (PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT ) 

10 MR. MARSHALL: Mr. Commissioner 
a) perhaps before Mr. Bayly commences his -- re-commences 
12 his cross-examination I should comment on a draft 


el schedule that Mr. Waddell has been circulating. He has 

14 asked us to comment on it,suggesting some hours of sitting 
15 in the sessions in December. I'm afraid, sir, that we 

16 don't find that acceptable. He has, I note, suggested 

17 sitting Saturdays and as well, he has suggested that we 


18 commence Mondays at 12:00 and sit through to 6:00. I 


19 think that puts too much of a strain on both witnesses 
20 and counsel who have to try to prepare cross-examination 
21] and while we're in your hands about the hours of the 

22 Hearing, sir, we would much prefer a little later start 
23 on the Monday such as we've been accustomed to and not 
24 sitting on Saturdays. We're content to sit morning and 
Fl afternoon sessions all through the week including Friday. 
26 If it's thought necessary to make up a few extra hours 


Pie we would be happy to start sharp at 9:00 and have coffee, 
28 stop to bring in coffee if you like and continue the 
oo hearings through the morning and afternoon if Mr. Waddel 


30 is anxious that we find some additional time but we 
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a 

e have a little trouble with the Saturday sitting and the 
3 12:00 start on Monday, sir. I thought I should mention 
4 that as he had asked for some comments. 

5 THE COMMISSIONER: Does anyone 
6 else have any comments? 

7 MR. RYDER: Well, I'm inclined | 
8 to agree with Mr. Marshall on this instance. It seems 

9 | to me that we are indeed making reasonable progress through 
10 Phase Two and Phase Three as it is and it is an importan 
11 area. It's the area now where we're getting into the 
12 real terms and conditions and I think if we had more 
13 time to prepare or leave a reasonable quantity of time 
14 for preparation for our efforts at the Inquiry, 
15 that could be one of the better -- one of the ways 

16 in which we can assist you in getting through this 
1? phase in a reasonable time. I agree with Mr. Marshall 
18 that Saturday sittings and lengthy Monday sittings -- 
19 that portion of Mr. Waddell's proposal is excessive and 
20 I would like to avoid Saturday sittings where possible. 
21 MR. BAYLY: Mr. Commissioner, 
a2 my only comment would be to try and avoid evening 
23 sitting if possible and I find that I need that time 

24 to prepare or even just to recharge my batteries. 
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THE COMMISSIONER: I think your 
all probably right, by trying to sit in the evenings, 
as well as in the mornings and the afternoons. I may hav 
been pushing everybody too hard and Gertie is very 
difficult for the official court reporters and the | 
typists. We tend to forget about them. We think only | 
of Counsel and the witnesses but they don't finish eel 


| 
the early hours of the morning when we sit late. | 


So, I think I will go along with 





the suggestion you have made Mr. Marshall and Mr. Ryder 


and we'll sit three weeks in December, the week of | 
December 1 to December 8 and December 15 and each 
Monday we will sit from 1:00 until 6:00. Then have | 
morning and afternoon sittings each day, including 


Friday, according to the hours Mr. Waddell has layed 


out in the schedule. 





And we won't sit Saturday, 
December 6 or Saturday December 13th and we will sajoury 
December 19 at-- Friday, December 19th at 11:00 A.M. | 
I think that that schedule has been circulated and | 


everybody has it. If I try to work in an evening sitting 
somewhere during that time, you can all remind me what 
| 


been said in response to your question concerning the 
possibility of a cross-section of experts on caribou 
and as far as I am concerned and my Instruceions are 


I said just now. 
MR. BAYLY: Mr. Commissioner, 
while we are on matters of scheduling etc., nothing has 
that we would like to see that as an experiment to see Lf 
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that is as good or a better method of dealing with the 
subject and I am informed by Mr. Anthony that he agrees. 
I didn't want it to die just because nobody.said anythin 
I don't know how the other Counsel feel about that. 

THE COMMISSIONER: Do you have 
a position of that Mr. Marshall? I was leaving this to 
Mr. Scott really. 

MR. MARSHALL: I had had some 
preliminary discussions with Mr. Scott and I had 
gathered that it was a possibility for some later stage 
in phase three, after some of the formal evidence has 
gone in, I would like another opportunity to discuss 
it with him sir and my client. 

THE COMMISSIONER: All right. 
Well, I thank you Mr. Bayly and I would like to see it. 
In fact, I am going to be seeing Mr. Scott next week 
and I am going to express emphatically as I can, 
desire to see that experiment tried. And I think in | 
relation to caribou it would be worthwhile. I had 
thought it might also be worthwhile in relation to the 
fascinating subject of frost heave but that may be more 
CLecigwe toverrange. 

MR. BAYLY: Mr. Bell indicates 
that he would support that experiment as well sir. 


THE COMMISSIONER: That's good 


to know. 
MR. BAYLEY: Dr. MeCart, just a 
few more questions before we finish talking so formally 


to each other. 
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1 

2 Last week we talked about the 

4 gravel mining operations on active flood plains in the 

4 Sagavanirtok and other rivers that Alyeska has been 

S borrowing material from. And what I want to ask you is 
6 whether you are aware of any studies being done to follo 

4 up effects of gravel mining from active flood plains on 

8 that project that would benefit this applieant in 

9 determining whether that is environmentally the most 

10 acceptable or unacceptable source? 
ie A No, I am not aware of any. 
ge Q And will you be looking int 
13 that in order to determine whether they have done a | 
14 monitoring project or are doing one? | 
15 nm “Phere s"a monitoring ny 
16 of course. We will be interested in seeing what they | 
17 produce in the way of documentation. 
18 O “Yes.” And with regard-= | 
19 Now you were in on the pre-construction work in Alaska. 
20 As I understand, your fish studies provided baseline 
77 data that was useful to the Alyeska applicant. Am I 
22 correct in that? | 
23 A Yes, for the North Slope | 
24 portion of the route down to the Ivishak River, I 
25 should point out, and not north of that poine. 
26 | OteRight. 
27 A So, we did not do studies | 
28 from Ivishak to Prudhoe Bay in northern-most forty or 
29 fifty miles of the route. 


30 Q Where you did do studies, d 
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1 

a you feel that the data that you provided would give the 

: monitors sufficient information to be able to tell whethpr 
4 in fact operations like gravel mining in active flood 

5 plains, are actually having a bad effect or a detri- 


mental effect to the fish populations or the populations 
of other aquatic species? 

A In certain areas, it would. 
But it wasn't-- The study that we did was not set up 
to provide baseline data Seen study, in thos 
situations you need extremely detailed data and ours 
was more of a survey nature. We were interested in 
large coverage rather than in obtaining extreme detail 
in particular areas. 

O..All yight. Now, can .we 
distinquish that aspect of the work, that jee isan. 
cipated that you will have done and will be doing for 
the Arctic Gas people, that they be able to use it in 
monitoring more effectively than you anticipate could 
be-- that could be used in the Alaska work you did? 

A Yes, we have two areas wher 
we are attempting to get sufficient data on fish 
populations, benthic invertebrate populations and to 
some extent periphyton populations so that this can be 
used as baseline data for monitoring as development 
proceeds. 

Q Yes, because I invite you 
to. agree with me that one of the problems is to deter- 
mine what causes something. There is no sense stopping 


mining gravel on active flood plains if the actual caus 





2 







add fo0! —e 
r S962 t 






hal ae rar " ed's 
| ad? evip Biuow bebivexg voy. tadt stab ott + 
adrigedw Lies of sfds ed ot moljsmroint pater reas 
hoot? evisos.ai painia Lovseze oAkt, anokts i os 
| -it¥eb 5 to Josie bad s ells ec ap 
anaoiteluaged efs x0 enoitaiuqog datt seit of toeitts Lstaom 
feeiceqs ottsups refito 30 





= Jan 








| 


_ -bivow 3f ,asexs aisti99;aI..A i 













| ov tea ton ecw. Sib ew teds ybusze sd? --3' nesw sh tua 
sa0d? al .ybuse cid Seek Reese Bis6 enileesd ehivoxq.os fol 
| a*tO - sish Belisgebh ylamextxe Been soy snoitsutie tt 
ai bejacisint exew eW .sivtan yevive 6 to siom asw cl. 
- : 
| [isteb emextxe pnoidaieido ai nmadz izadizst spazevoo sprsl lel 
| 26925 2slupistzeq ni PBL ~ 
ow mad ,wok .2dpiz ITA .© ee 
) ~tins 2i 3k tsd2.atew ed3.t0 josges tedt+ daiupatszetd at 
| rot pahiob sd Iiliw Bas. saeb sved iIlkw UOY. 26s bastsgio Rrwae 
| at ti eee of sids ed yeds tends ,elqosy asd oisorA add lat" 
. blues sdsgipisas voy asit yloviszosiis exom patxosyiaom let > 
. | [bi 6 voy Anrow sAeslA oft ni beau sd Blyoo tends --ad loss 
a 
broctw eseis owt oven sw ,asY. A Is. ; 
| dai? no sts5 tgastoitive tsp oF pnizqmeadss sexs, aw iss. 
02 bos enoltsiugog stexdesisvat otddaed ,andistsiugog pes 
. ed 285 eid? tsd? o8 anottsluqod ratywighte, tnetxe omoe | bo 
| snemgoleveb es patirotinom 10%, stab eniloasd ac beau 2s ; 
| ) | | -ebsssotq ps 
| | Moy sztval I seusoed ,seY ri 


. "ae3e5 o3 2i emeidozq edt to ono jade om dtiw ssitps, of 
- . 

| paiqqote senee on at sxedf .pnidseomos, Beausl tsdw enim 
seusp [sujon odd 22 anisig Bool? evisos no Oey . 


: 
i. 


A eavuvvi 


ALLWEST REPORTING L-TD. 
BURNABY 2, B.C. Banfield, Hemstock, McCart. 
Cross-Exam by Bayly. 








1 
é of a drop in populations is because you didn't have 
3 enough. information in the first place about say the 
4 life cycle or somebody else was doing something that was 
=) causing the damage. Those are the kinds of worries you 
6 have. You don't want to correct something that wasn't 
/ wrong in the first place. 
8 A. 1 don’t quite follow your 
9 argument. 
10 Q All right. 
11 A Lf you “could sepeatythat. 
12 Q If you are producing data 
13 which is useful for monitoring, the situations that you 
14 have to be able to cope with are not only the obvious 
15 ones. For example, the pipeline is put into the ditch 
16 and-- Oh, sorry a gravel mining operation is a better 
1? example. The berm breaks and silt obviously can be seen 
18 going down and you can follow it with a helicopter or 
19 on foot and you can see some of the silt depositing 
20 itself on a spawning area. You can say, we know what 
21 caused the drop in the egg productivity this year, 
ee because we saw it happening. 
23 There may be either natural 
24 things or things caused by other people, other projects 
7 that damage fish populations and you have to be able 
26 to put that in the mix so that you don't say what we 
ai did was wrong necessarily, but it's either a natural | 
ae phenomenum or it's something that happened, say to the 
29 


char when they were out in the ocean. Do you agree wit 


30 that, that those things have to be taken into consideration 
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e when your looking at causes, looking for causes of 


3 damage to fish populations? 
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i A Yes, as I understand what 
é you're saying. 

3 Q Ands ities veryyaLiticult 

4 


to attribute declines in populations to a specific 


= event unless you can actually see the damage being done 
: orit race !d tebacksitor al cause. 

q You can extrapolate, 

: perhaps, but you can't always trace it back bona 

4 specific cause. 

10 A Thad Sei Gue gay.Glecanat 
+4 always trace it back to a specific cause. 
4 Q You may be able to trace 
13 it back to a kind of cause without knowing the 
ce specific source of that cause. 
os A You may, you may, but 
eC obviously you know, this is all very hypothetical. 
sx Q But this is why, for 
ie example, life cycle studies are so Emportant —s9lr 
24 there is a regular cycle that causes the decline hh) 
ey a fish population every 50 years, I analogize perhaps 
ay to the cycle of the life of rabbits in some areas 
a4 where they reach peak populations and then auop off 
24 dramatically. You want to know that as a natural 
a4 phenomenon before you go panicking that something you 
e4 have done has caused this to lappen. 
ee A Yes, but there are, two 
+4 difficulties of course.'You can't study a population 
es for 50 years before you do something in the vicinity 
a of the population, and secondly, you have the problem 
30 


that you can't study every population. You can only 
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etudy a representative sample of populations and there's 
no guarantee, of course, that you can generalize every 
aspect of their life cycle from one area to another. 

Q Al wight. 

A But the best you can 
do is study representative populations over a period 
of time and hope that you can extrapolate. 

Q [°m noc CLEticazing: the 
program in any way On account of that, Dr. MeCart. 
I'm just trying to show that you are given parameters 
within which to work -- perimeters, I would say, in whic 
to work, and they are time, money, the fact that you 
can't study everything, and you can't predict the 
unpredictable. 

A Can l -pointiout that 
you know, in doing science, you always have available 
to you a body of information that people have gathered 
in other areas, and on the basis of studies of fish 
done in othet areas, Arctic char are a fish and they 
have many of the characteristics of fish in general, 
and we can say an awful lot about what we can expect 
of an Arctic char population,on the basis of what is 
available in the literature on that species and other 
Similar species, or even species which are quite 
dissimilar. 

Q I can appreciate that 
and when you see a population of trout declining in 
a stream that's crossed by a road in Southern British 
Columbia, then you can say, "Well, the chances are that 


it's being over-fished at the wrong times of year," 
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and if that happens on the North Slope then we can 

expect that to have a significant impact. That's 

the sort of example of that kind of thing that you 

mean, would you agree? 

A Well, it's possible that 
you could look at a stream and assume that it's being 
over-fished if crossed by a road. 

Q Beg pardon? 

A Your example is a 
possibility, yes. 

Q Yes, and as a matter of 
fact it's one of the things that leads you to the 
concern about roads, that and siltation caused by them 
and) =- 

A Yes, right. 

Q -- and it‘s not because 
you've built a road across the North Slope,it's 
because you've seen other roads and their effects on 

other fish populations. 

A Yes. 

Q Now, some of the other 
effects of damage may not hurt populations directly, 
but may limit their use and one of the suggestions I 
will make to you is this, that a substance may escape 
intouwater, sayan.011l prodict,. and, its effect. on 
fishes, the fish themselves and their life may be 
small, but it may be possible that it may have some 
effect on the taste of the fish to the people who 
consume it. Dofou see that as a possible impact of 


damage caused by spills of many substances? 
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A That has happened in 
other areas. 

Q All right, and this has 
been raised by the people in the delta area, not 
specifically with your project but with the Beaufort- 
Delta study, to find out whether any of the things 
that may happen, may cause food resources they use to 
become unpalatable, and what I'm going to ask you is 
whether or not you've been doing any experiments to 
see whether in fact the introduction of certain materials 
that will be used on this project,on a sample population, 
will affect the taste of char or grayling or some of the 
other fish? The whitefish or cisco that are -- 

A No, we haven't done such 
experiments but in this particular instance I don't 
see that there would be sufficient volumes of any 
chemical to detrimentally affect populations of fish. 

Q All raght) "but Lf we “Look 
at it in the context of creating a corridor down which 
an oil pipeline may go, and look at the remote possibil 
ity: of either a moderate or great spill, we may have 
to face that as a possible impact. 

A I'd say that there is a 
remote possibility that taste might be affected in 
certain localized areas. 

Q And does that hold true 
with the contingency operations to clean up, some 
of the dispersants, for example, that might be used 
that would have any affect on the taste of - 


A I don't know that the 
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1 contingency plans contain any suggestion that disper- 
2 sants will be used to clean up anything that's likely 
3 to ke spilled as a result of the operations, the con- 
the 

4 struction or operation of/gas pipeline .. 

5 Q All right. Now that is 
6 because we haven't got to that stage, or because you 
7 would recommend against the use of dispersants. 

8 A I'd recommend against 

” the usage of dispersals. Pawould: bel dine tavor of 

10 mechanical methods of cleaning up spills of anything. 
se Q Are you aware that that 
12 was a great issue with the fishermen in the inland 
vs Sea of Japan when they had that great oil spill, as 
14 to whether or not dispersants should be used? 
1s A Well) Wile am awarewthat 
16 this is a consideration in most oil spills, whether 
17 one should use dispersants or what methods should be 
18 used, and I'm also aware that in many instances the 
19 conclusion is that the dispersant has caused more 
20 damage than the spill itself. 
21 THE COMMISSIONER: So you're 
22 in favor of colzecting it by mechanical means? 

23 BR Yes) in most instances, 
ae yes. There may be some circumstances,of which I'm not 
25 | aware,where dispersants may be a preferable method. 
26 WITNESS BANFIELD: There are 
27 other methods and two have been mentioned, and if you 
an go as far as Japan, permit me to go as far as France, 
29 


and there they use chalk to disperse or to collect 


“se the oil from marine spills,and it is far more 
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successful and less damaging to the en vironment. 

THE COMMISSIONER: Do you mind 


telling us a little more about that? Using chalk, 


Torgive me; I’m not —— what do they do? 
A May I back up a bit and 
perhaps -- 
Q Yes, yes, please do. 
A It has to do with the 
"Torry Canyon" Spill off the coast of Cornwall in 1968 


or '67 and the British efforts were highly unsuccess- 

"Torry , 
ful. They bombed the / Canyon when it still con- 
tained 50,000 tons of oil, and tried to burn her 
wlth naphan, but It still didn*t work, and they 
spread about as many tons of dispersant on the oil 
as there were tons of oil and from this the world 
learned that detergents were, as Dr. McCart suggested, 
= the cure was worse than the affliction. It wiped 
out the literal zone, the beach zone flora and fauna 
quite effectively. This great oil spill travelled 
southward behind a north wind and soon reached the 
coasts of Brittany, and the French there attacked it 
with chalk, a mechanical method, and they had far 
more success in settling the oil than the British had, 
and the damage on the coasts of Brittany were a lot 
less. They also had a vessel with a boom that managed 
to collect, actually scoop up I think it was 1,200 
tons of oil in rather short time. 

Q Just while we have 

managed to slip away from the North Coast for a moment, 


there's a book that has been very widely read on the 
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of the super tanker traffic around the world, 
contains a good deal of discussion of oil spills 
ocean. It's called "Super Ship" by Noel Mostoert 
wondered if you, Dr. Banfield, had any views 


book? Someone on this panel suggested, talked 


about dooms day writers, maybe that was you, I don't 


remember. 


A SOrry, Sit, it was 1. 
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THE COMMISSIONER: Who will it 


l Banfield, McCart, Hemstock 
Cross-Exam by Bayly 
2 
Q If you have no comment 
3 book | 
on Mr.Mostoert's /that's fine, I'm just -- | 
4 | 
A No, I have not read it. | 
5 | 
MR. BAYLY: Perhaps we can | 
6 | | 
get him to come back again the week after next. | 
7 
THE COMMISSIONER: Read it 
8 | 
on the plane when you go back to Scotland and no doubt 
9 | 
they will bring you back again and you can answer the 
10 ; 
question. 
sa | 
A "Super -- may I have the | 
12 . 
title again? | 
ve 
THE COMMISSIONER: "Super Ship". 
14 
A ~Super Ship.” 
15 
THE COMMISSIONER: I'm sure 
16 
it's available in every airport you'll be stopping at | 
sy | 
On your way except the Yellowknife one. 
18 
Q I realize we will be 
ig 
dealing with delta and cross delta matters at a later 
20 
phase, Dr. McCart but I'm wondering -- we don't have | 
21 
anyone on this panel representing the sea mammals, the | 
ge | 
whales and the seals but in particular the whales | 
23 
because their breeding ground is very close to the | 
24 
area of the cross-delta route. Will we be able to | 
29 
expect that there will be somebody who has done studies 
26 
in this area giving information in the cross-delta | 
27 
panel? Perhaps Mr. Hemstock could answer that better 
28 = 
than you, Sir. 
Ps 
WITNESS HEMSTOCK: Yes. 
30 
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2 be? 

3 WITNESS HEMSTOCK: A I'm 
: not sure. Despite numerous disagreement between Mr. 
5 Jakimcnuk ana Mrs McCart. “I think it falls on Mr. 

6 Jakimchuk's field. We will probably use Slaney who 

_ has done detailed studies for the producers. 

8 Q That would be where he 

9 would be appearing too, would it, Mr. Hemstock, in the 
10 cross-delta portion? 
i MR.MARSHALL: We haven't got to the 
12 point yet where we need firm decisions about al] the 
13 witnesses that are going to be called on cross-delta 
14 nor do I know from Mr. Ballem what witnesses he is 
15 intending to call. Mr. Bayly, we'll have some information 
16 on that a little later. 

17 | Q Now, I don't intend to 
18 try to pin the applicant in this Hearing down to callin 
19 a particular witness, Mr. Commissioner. My only 
20 concern is that this area will be covered. 

21 When I was talking, Dr. 


22 McCart, about your knowledge of the Babbage Bight area, 


I neglected to mention the other side of the delta and 


24 an area of concern for people at Tuktoyaktuk is their 

it own harbour. One of the possible plans we heard for the 
26 shipping of some material anyway especially if it were 
27 to come from Japan or even the West Coast of North 

28 America would be that some might come into Tuk harbour 
29 as a staging area. That might involve dredging that 

30 


harbour in order to make it acceptable to ocean going 
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vessels. We've heard from Dr. Lewis that in his opinion 
that is a harbour which would cause a lot of problems 
but we didn't hear from him very much about the fish 
and their habits in that area. Do you ee comments 
on fish spawning or feeding in the Tuk harbour? 

WITNESS McCART: A No, | 


I would say however that this is the first I have heard 





of the proposal £0 use Tuk harbour. And we have 
not done any studies in that area. | 

THE COMMISSIONER: Well, to be 
fair it waS Foothills -- one of the proposals was by 
Foothills to bring 35,000 ton tanker loaded with fuel 
oil into Tuk harbour to provide fuel oil to the 


construction crews and equipment on the pipeline. I 





have forgotten the other proposal. 

MR. BAYLY: I believe it was | 
Mr. O'Rourke as well, Mr. Commissioner, who admitted thel 
possibility of some of the material coming in that way 
and then being transferred to vessels that could take | 
it up river at least to a certain extent. 

THE COMMISSIONER: That's right 

MRerBAYEY:wcSenin that sense, 
sir, there is the possibility that the applicant would 
use that as a portion of its staging area. 

You haven't studied that 

youuselé , six? 

A No, I haven't studied it. 
If it were suggested, presumably we would be asked to 


look at the situation at Tuk harbour but as I say this 
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is the first I have heard of it. 

MR. MARSHALL: I think it is 
not part of the plan. It was just mentioned this was 
one possibility. Mr. Blair mentioned that — possi- 
bility of the use of Tuk harbour too, I believe 
in connection with something in the future. 

MR RAVYEDVS Well Lill. take a 
run at Foothills fish people on that, Mr. Commissioner. 

MR. BAYLY: Those are all the 
questions I have on this subject, Mr. Commissioner. 
Thank you very much. 

THE COMMISSIONER: Mr. Ryder? 
CROSS-EXAMINATION BY MR. RYDER: 

Q Thank you, : Mr. Commissioner. 
Before leaving that topic that Dr. Banfield raised, 

Dr. McCart of the method used by the French to deal | 

withuthe i©1L.sprlbfrom the “Torry Canyon", he mentioned 
chalk, and he then said that it was useful in settling 

the oil to the bottom of the ocean. Now, can you commen 

on that and are there certain difficulties with that 

in say the Mackenzie River? 

WITNESS McCART: A Well, 
let me make a general comment first of all. I have not 
seen. We expect that we would be inpeear position) to 
comment on any detailed contingency plan regarding spill 
of this kind. 

The other thing is, of 
course, you are not going to get crude oil spills as 


far as I can see associated with the gas pipeline. I 
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have not myself made a detailed investigation of the | 
various methods of dispersing these things. I would | 
expect however that if you're settling out crude oil | 
with chalk that you are going to blanket the bottom and 
it might have detrimental effects on benthic inverte- 
brates and if there are alternative means of makina 


up a clean up I wouldn't particularly favour this 


Q And I understand, Dr. 
Hemstock, that that's a subject that we're going to 


| 
| 
particular method of settling it out on the bottom. 
get into in greater detail up in the delta? 

| 


WITNESS HEMSTOCK?: *A Yes. 
, Q Aer r¥ont ey "Werl now == 
THE COMMISSIONER: I think 


we all walize that if the gas pipeline ruptures, it's 
gas that's going to come out of it and not oii but 


vast quantities of fuel oil require to be shipped and 


| 
trans-shipped and then handled and the amount of fuel | 
oil required is perhaps exemplified by Foothills propo- | 
sal to bring in a tanker loaded with fuel oil to Tuk | 
harbour so I only mention this because it's come up 
in the communities. People are worried about oil as well 
as gas and their concerns are not wholly unrelated to 
the gas pipeline proposal in view of the quantities of 
fuel that will be used. At any rate, please carry on. 
WITNESS HEMSTOCK: Well, I might point| 
out that there is already contingency equipment at | 


various sites along the Mackenzie: Hay River, Simpson, 


Norman Wells, Darcy and Tuk. And that there are 





si te asi saps seovnt totes 


ithow YT .epabad ‘geod chbevoqedl 






























fre modtod st? tedasid oF pridp 978 vow Ser ADwtS sane 
a -o¢tevAl oidjem!l mo atoette TstnehizIey ain ; 
uniten to anes evissnissis Sts srei7 1 Bn eosead 
eidt ruovat yiustubitisq 4'abluow I qn neolo 6 qu 
} .moediod od} no tuo st paiisdes to borgeam x15 luotsisq 
| 10 .Snacetsbas IT baA v 
| ontop et'ew jad? Jse(dve 6 e°S6hy Jedd | Asosamek 
| fab edt mi ov lis#sB Fesssrp ar ofall sep 
sor A tAD0CTeMSsH <aaavitiw 
yon f[foW .3antpia IL4 i, : 
ining -f sAZUOLTeeIMMOs Bar 
esiiiqua antiediq tap efit YE Fads ostisaotie%ew 
ud [io gon Bas at to suo amos Ge pnfop'&'s6d3 ‘sp 
| baie Beaqqinia od of strupet Ito [ect to esistLeasup sesvV 
| ieut Yo Javeoms off Boas Belbaen nohd bas Bseqthe=ensz 
| ~ogorq elitrnanot vd bettilaqmexs ecadiaq’ ef fexiupse® ito 
| AuT oF Iio fsut Atiw bsbsol zwextss 8 at pritd oF ise 
| 2°43? geunoced alfd nolinem vino T°S2 sosttsd (akS 
| fisew e6 [Lo Fuoda Belti0ow si64 otaosd -akn maeeeds ans a e! 
| , Of betsletau yilotiw ton sis spite siete “tends bre e&p es 
| ‘o e@eistinsup afd Yo watvy AL Istoqowp eatiseqtq esp odd 
10. YTIRS seas .p751 yas 34 oer sd’ Lliw sett Loud! | 


| tatog topim I .lfiewW sxDOTSMaH agaurrw ves 






§ 4 28 ademgives Yonspnttnos ybsotts et ated? aedd ; 
\noaqmte , tevin Yor saienedosM ont priol's costes 
otk ‘etedt Jedd BHA” ant a rer 


si oan . Tr. a i i 


a 
ao 
7 7 


ALLWEST REPORTING L-TD. 14021 | 


iS) 


BURNABY 2, B.C. 


McCart, Hemstock, Banfield 
Cross-Exam by Ryder 


Sizable quantities of fuel oil used in the exploration 
and drilling operation and these are protected by 
contingency equipment and planning at those sites. It's 
also tied in with the N.T.C.L. and the federal govern- 
ment equipment. Now, so far as I'm aware, there is no, 
none of that equipment which looks at either depositing 
or dispersing oil as part of its remedial measure. | 
They have slick-.lickers, 

they have absorbent materials and the major effort is 

at trapping and preventing wide-spread spill. That's 
the first approach. Now, that would,that contingency 
planning and I think contingency equipment will simply 
be expanded as required if the gas pipeline is to go 
ahead. 


MR. RYDER: Getting back to 


you, Dr. McCart, I wonder if I can refer you to the 
movie that Dr. Gunn showed us on Tuesday of this 
week and as I watched the movie, it seemed to me that 
he was describing the three types,or the various types 
of research necessary to protect the environment and 
to minimize impacts to the environment,as caused by 


this project and I wonder if I could just discuss these 


an arnnnSnEen 


techniques or these types of research in general terms 
review insofaras it applies to your attempts to minimize 
the impacts on fish and as I saw the movie,it appeared 
that the first level or the first type of research was 


directed to gathering baseline information. Information 





as to where the fish are and where they spawn and their 


movements and their) the species that are in one place as 
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2 opposed to another and their numbers. Now, did I 

3 appreciate that movie correctly? Is that the first -- ? 
4 A Well, that is one of 

5 the things that was done, certainly. | 

6 Q Right. And that's the 

7 ‘first area of research that -- 

93 A It may be. I don't know 

9 what the other two that you're going to mention ae 

10 Possibly if you gave me a quick rundown on the three of 


ha them then we could -- 
12 O I don't want to spend 
13 much time on this but I just want to place your research 


14 in this general methodology. 


15 | The second type is really 
16 two-fold and that's designed to determine how the 

LG activity is, how the pipeline construction activity is 
18 going to alter the habitat, alter the environment -- 


19 what changes are going to take place. And that's linked 


20 with some experiments to determine the tolerance levels 
21 of fish and birds to noise or to changes in their 

Dy) environment. And you recall those, the pictures of the 
23| experiments which attempted to simulate the noise of 

24 compressor stations and they watched the birds to see 
25 how they were affected and what noise level they were 


36 affected. 


2/1 So that's the second 
28 level or the second type of research? 
29 








Syltvextes.ek 


i . 





a -~- Jest? od? fadd et 









































od ano ei aets., lies Rigs eel seals ee 7 
vinistie9 yenob 2saw 409) 
7 | b atid a'gndt Bas thorn 9 aulicd ars 
. ~~ 28d2 dotss29% to set8 Jaxit 
on | 7 ’ : 
wont s*a0b I od yem.3t A | > he 
| Sx6 mMoltasm o2.pautoe ex'uoy tsdd ows tedso ods todw 
to estit ed? co awobnest.doivp sem svsp aroy Ff yidieaod 
7 | -= Hits ow mort medz 
/ heede ot tnsw snob 1 9 | 
Saieae wwoy eosia,o2 Jasw tewt I sud sit no emt? doum 
| -yeolebodtenm Iatenep aide ak 
jyilser 2it eqv? bnosse sit 
ea wod snrtmrsteb oF heaptasb a' tert baa BLlol-owt 
| at vaivisgos moijourtenco onilegiq efit wor ,ak ydivisgos 
~~ tremrerivas eft tetis..4seided edt r9dip.od paiop 
peenerd e'ged2 bad _.,coslg,.sAse 92 prion 98 swepmans tedw 
. | alevel sonsxefo? ett antmedeb od 2inemlieqKe emoa diiw 
| tied? ni zepnsd> of to. 9elon of ebrid Bas datz to 
a | edi to eetuzolig edd ,s2e0n¢ Ilsoex voy SrA... .deemnoxivas 


: a 


| 10 Sefton edd stsiumie oF bortqnetss doidw eiasml t9egxe 


' 
e022 07 ebaid sd? Berotsw yeds,.bas anoiisia toraszqmos 


| 


eiew yed? devel seion tsdw bas fetostis esaw yods wod 
-betosiis 


baessae efit e'tede o2 7 : ‘nels 


‘ 7 


tidosseacs to. sqyt Baooes, ont to, 


er 





14023 


ALLWEST REPORTING L-TO. 
BURNABY 2, B.C. 


Banfield, Hemstock, McCart 

Cross-Exam by Ryder 

A In that case it would 
be the methanol experim at. 

Q Yes, that's a good exampl 
of the secorm level, the second type of research that 
applies to fish. Now then, the third level, the third 
type, is the design of methods, I suppose mostly be 
engineers, which are intended to bring the impact 
within acceptable limits, and you determine what the 
acceptable limits are in the second stage, so then you 
can tell your engineers what design levels he should 
work towards,in order that the impacts will be within 
the limits that the fish or the birds can tolerate. 

A That's what you hope 
to do, yes. 

Q So have I, and perhaps 
over-simplified, but have I set out the three generally 
the three types of research that takes place in a 
program of this kind? 

A Well, two types of 
research and the final thing would be results of 
your research hopefully. Now I point out that the 
third of your aims there is sometimes very difficult 
to achieve. 

Q You mean that it's 
difficult sometimes for the engineer to come up with 


a device which will meet your standards? 


A No. 
Q Meet your problems. 
A it's difficult sometimes 


to establish objective quantitative standards. 
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Q As to the tolerance 
levels of -- 
” A Yes, yes. 
: Q BuUE sunt you do that, 


isn't it hard for the engineers to know what to design 
eKy 

A Well, I think you know 
the example of sedimentation is one that we've gone 
around and around. 

Q T know that's a bad 
example for this methodology because, and so I'd 
rather leave that aside. The methanol test seems to 
me the kind of example which illustrates the stages 
of a research program,which ultimately leads to an 


engineer's solution,which is acceptable to the 


biologist. 

A Yes) jthat sa good 
example. 

Q Now, am I right in say- 
ing -- and I don't say this in any critical sense 


because I recognize that,in large measure you and the 
other biologists on your panel, are pioneers in this 
endeavor -- but am I right in saying that the emphasis 
which you have placed and the emphasis which the 
government,in their fisheries experiments have placed, 
relates to the first, essentially to the first level, 
the first type of research, that is gathering baseline 
information? 

A Yeas. U'desay that othatis 


so. Mind you, we have done methanol experiments. 
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One of the other things that hasn't been mentioned 

here is we have looked at the oxygen tolerance of 
Arctic char to find out just how they react to that 
sort of thing, so we have done some of this kind 

of work at the second level; but it is true that our-- | 
most of our work has been in the assessment of what's 
there. 

Q All right, and dealing 
with the second level, it strikes me as a layman that 
Alaska -- and Mr. Bayly mentioned this in passing -- 
that Alaska provides a laboratory, really a living 
laboratory of -- that permits you to determine what 
the stress levels are and that permits you to determine 
what changes in the environment will occur in many 


activities which are going to be duplicated in your 


project. 

A Yes. You're speaking 
of the Alyeska Pipeline? 

Q Yes. 

A Yes. 

Q Even though in Alyeska 
they're having -- they've concentrated on summer 


construction and you're doing winter construction, ther 
are many activities which may yield useful solutions 
to us. 

A Yes. 

Q And as I*look through 
your reports, I just didn't see many, or any, I aor Cc 
think, that indicated that you had gone to Alaska and 


for example in Alaska they are taking gravel from 
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flood plains and you will be doing that here, and I 
was wondering, it just strikes me that that would be 

a place to go to determine in the field,what effects 
that activity has accu and I was wondering if that 
was intended or why you haven't done that? 

A We have made several 
proposals to do work on the Alyeska line to assess the 
effects of the Alyeska construction, and Alyeska has 
not looked with favor on our going over and doing this 
kind of study, and we have not in fact been given 
permission to do these, and so we haven't. 

Q So it's a question of 
you'd 1ike tor do vit if at could be arranged? 

A eS 

Q I was wondering then if 
I could ask you, Dr. Hemstock, if arrangements are 
possible? 

WITNESS HEMSTOCK: I'm not 
sure that arrangements are possible. It would appear 
that Alyeska has dozens or perhaps hundreds of 
people looking over their shoulder, and they're not 
particularly interested in having somebody else from 
Canada to do that, and so it's -- Il think it's very 
difficult to try and arrange that sort of FrEning: 

THE COMMISSIONER: Well, the -- 

A It seems to me that there 
is perhaps a much more ‘fertile field right in Canada, 
where highways have been built along the Mackenzie 

Highwa , 
River and the Dempster/has Been eutlan! Aine fields 


have been built along the Mackenzie and wharves and 
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docks, and those things can be monitored and perhaps 


that's the place that monitoring should be done rather 
than in Alaska where there's a very different operation. 
It's a summer operation and it's really not at all 


like the gas pipeline. 
MR. RYDER: Well, we do know 


that there are many activities in Alyeska that are 
similar to the ones proposed here. To my way of chery 
and I'm certainly not an engineer or biologist, 

A L'menot,sure,ythat there 
are many that are similar. 

THE COMMISSIONER: Well, let's 
just pause for a minute. Alyeska, over about 20 or 25 
of the route of their oil pipeline is burying the 


pipeline, as I understand it. 


different situation than the construction of a ditch 


A Yes, but I understand 
that ditching is being done in summer. 
Q Oh yes, I understand that 
A If my information is 
correct,,.and, the. ditching, of.s-,0r ~he construction of 
a ditch in summer at high temperatures is an entirely 
| 
| 


in winter when the ground remains frozen and there's 
no erosion, no thermokarst or thermal destruction or 
disturbance of the backfill, and I think that readings 
you might take from a summer ditching operation in 
Alaska would not be at .all indicative of what you 
might expect from a rer operation in Canada. 

Q Well, be,that as.it 


may, and the considerations you have mentioned are 
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fundamental, we have begun steps through Dr. Fyles 


to get whatever information exists in relation to 
the impact of the Mackanzie Highway and the Dempster 
Highway. What about the Alyeska's refusal. to allow an 
McCart or anybody else to monitor the impact of 
pipeline construction on rivers and streams in Alaska? 
Surely the Federal Government of the United States 

must be monitoring those activities. They must be 

-- Dr. McCarts surely isn't the only proposal to 
monitor what's occurring there. You're saying, "Well, 
it's not the same thing so we can forget about it." 
I'm suggesting that it may well be that there is a 
body of information there now or in the process of 
being developed that could be examined and then we'd 
enow: WITNESS HEMSTOCK: 

A I think there may very 
well be work by others that will provide some monitoring 
information, andd I'm sure that that would be useful 
to us, even though it might not directly apply. 

But I thought the question was are we prepared or 
was Dr. McCart prepaxed to go there, and I think that 
that would be very difficult. But certainly U.S. 
agencies will be providing that and I'm sure ‘and we 
would have access to whatever docum ents are published. 
MR. RYDER: The only reason I 
raise it, Mr. Hemstock, is THAD it strikes me that 
notwithstanding the different times of the year in 
which that pipeline is going to be constructed, that 


it does provide many useful lessons, or can provide 


many useful lessons for us which could be used in 
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L assisting this Commission in performing its function. 
- There will be summer crossings in Canada, most of 
3 them will be in the wintertime but there will be 
4 summer crossings in Canada, and the Alyeska, provides 


5 the best examples in the world of summer crossings. 
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: 

2 A Well, there have been 

3 hundreds of summer crossings in Canada already and 

4 thousands of miles of pipeline. 

5 Q No, I am baikine about in 
6 the Arctic and in Arctic conditions and for pipeline 
7 purposes. 


A Well that's-- I think there 
would be some usefulness there, yes. 

Q Now, I am not familiar with 
the various schemes in Canada that we can have access t 
as you are, but you have mentioned them and I was just | 
wondering in passing if that's one of the things that 
you intend to be doing in the future, that is nonstoring 
some of these crossings and other similar activities | 
in Canada that Dr. McCart can get at,to help him seseeeh 
the impact that your going to be facing and we are goin 
to be facing in our pipeline. 

A Dr. McCart has already 
mentioned that he has been doing those studies. 

Q And are we dealing specifically 
for example, with prceeimee and monitoring crossings 
in the wintertime? That kind of problem? 

WITNESS McCART: We have made 
some observations. We went up and looked at the 
Kotaneelee River for instance during the winter and 
there is information available on that crossing from 


other sources as to what happened during the actual 


crossing of that river; sediment loads and things of 


that nature. We have been looking in some detail as I 
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mentioned earlier at the Inland Gas Pipeline and looking 
in particular at some fall crossings of three streams 
there and we have been monitoring this and looking at 
it over the last eight months to see what £5 fact 
happened as far as sedimentation nf the bottom and 
benthic invertebrate populations goes. 
We have also taken a series 
of samples which are taken upstream and downstream of 
pipeline crossings in Alberta. These are pipelines that 
have been in position for some time just to see if we 
can detect any significant differences in Conditions 
upstream and downstream of these pipelines. So we are 
doing this kind of thing. 
Q And as you do it, I suppose 
you will come to the time when you are in a position 
to file reports for us to have a look and learn from 
what you have studied. 
A Yes, the Inland Gas-- The 


analysis of this data is still underway. 


| 
| 
| 
| 
| 
| 
Q Can we expect reports? | 
A You can expect a report on 

it at sometime during the first quarter of next year. 
I would suggest maybe | 
towards the end of the first quarter. | 
Q I am sorry? 
A More than likely towards the 
end of the first quarter. | 


© Yes. Now, is that a winter 


crossing? 













- > _* 
\ on fe 


walaook fas ontlege™ 2nd Bosint it + 


omsexse sexs to apniagors: List 9 ae 
26 prtdtool Bas aids eukanelignls belly 













dint nb datelaes Gabaisae tiple deat = 


















bas mottod od>te noljsinemibes ss 182 ¢6/ \behos 
ch! = 

‘ .290p anoitsluqeg since testebnliaies tr 
esitee «4 osisd- osetia’ aver ew a . 

+0 méexienwob brs mssxztequ nedss ezs doidw eelqmsacfo | fo 

fede gantieqiq ers sasdiT .sirediA at epmteeord eatieqig 

| pw 22 oo2 09 gave ols emos 102. sokdagod ci nesd eved $f 
anoljibnos al @s0%91912i6 tasoitiopia yas s5edeb aso 
9145 Sir o2& .Bgenlieqiq 2s29d2 to maemzseaqwob bas mspoxtequ 
-peldg to BatdA etdd: pnitod 


~~ 


| seoqqua: I ydL ob Hey en baé 1g 


aottisog 8 ni es voy netw emit sid od omen Iliw noy 
mort aisel his Aool s evsed og em 102, etiodger sli? o3 
| -bstbiute sved soy satw 
| 
| oft ~—-2e80 Baalal ede ,eoY “A | 
. -Yowiebas fide ot stsb etdd to etayisns 
| Sesr0gsz Joeqxnes sw asd 0 
| MO J70qgex & Soeqze NEO woY A ms 
! 
) .169¥ Jxen Yo tetusip taxi? edt pabueb emigemos ts 3} 
| sdysm Jaspoua Biluow I 
ly 
| heuees tart? odd 20 bas eds siuaan 
| [YsxOs ms T- 0 Fis 
re 


dt ebiswor ylesit asda o10M A 
im 6 taeda al»,wow .eae¥. 9 





| SE 7 _ a 
is mo 6 Pisae tee iis Se 


14032 


ALLWEST REPORTING L.-TD. 
BURNABY 2, B.C. 


Banfield, Hemstock, McCart. 
Cross-Exam by Ryder. 


1 

P A Fall. Autumn. Yes September, 
F October I think. 

f Q Yes, and is that in the 

ArCr age 

5 

F A Well, southeastern British 

F Columbia is not in the Arctic, no. 

5 Q No. Is there any material 

5 that you can provide us on this general subject which 
yo bares on winter crossings in the Arctic? 

i A No. 
2 Q And that drives me back to 
As Alyeska but I think we have thrashed that out sufficientl 
ry, I was wondering, Mr. Hemstock, do you really need Alyeska's 
ne approval to visit some of their sites? Cannot that be 
ie done byor through the various government agencies that 
a are regulating that line? 
18 WITNESS HEMSTOCK: Well, it's-- 
ig I don't think the difficulty is going and looking at it. 


That can be arranged. The difficulty is getting per- 
20 to put 
mission / research people in and taking measurements 


Pah 

Bs and working in an area and this is where we have not had 
any success. 

23 

ai Q I take it you have run up 

ae against an outright refusal have you? Is that what we 

ae are talking about? 

4 A Yes, I think that was the 
crux of it,yes. 

28 at 

39 O pull eeiaht.. eiNowarDmsIMcCast 


you have spent some time in response to some questions b 

























| wedmadge? aeY .amtgA «fist A. 


- 
- - 
ed3 nt dad? ef Bae ,est OO 
daistixd nretasoeniiuoe, ,iiaW. A. 
.of ,oistowA edt mt ton at sidmutod 
Isizvetam yas. eased? et .of Q 
dotdw.toetdve.texensp zidt mo ev ebivosg asp voy sed 
CoisoxA oft at apoteaors setatw no eexrsd ' 
| OL 
,ou A | : 
| is 
| o¢ Aosd om aevitbh tsdt SoA Q ' ; 
. ish 
Yisaeinotiive tyo gsd3 bedesrrtt svad ew Anid? 1 fed sAesyiA ibe 
re ea 
; ; ; : 
a'diesylA heen ylisex voy ob ,xc0deaed 1M ,pnitebaow saw I | i 
| an te Tete, 
od tedt toans?. Sreste shot to emoe Piety oF ievorggs | es 


) Jsdd eakoneps sasmateyop evolaavy eat davowtt sayd enob A 
Santi tants patitealupexz sis 


jin-a'3E ,IfsW sADOTEMAH 2eauTIW 


ihe 


} t #e paisiool baa patoe ei ytivottiitb edd anid? #°nok I 


| -t9q paitsep el ytlyolitibh eat .bepasita6 ed nao tecdiT 


juq of - 
| stoonmsivasem putisds bas al elqosq dozsse@st \ nolaaimn ; - 
pis ' 
lhed gon sved aw etedw ei aid? bas sexs ns ak patAtow bas rt. =O; 
: , ss. oa 
sB@o02ue yas 


| qu aut evad doy ti sist I Q 
,.y 
| ew wsdiw tads at Troy svsd (seutes Jdplasvo as teniaps 
; ° 
| 
Sgwods pridisd S15 


i 
| efit esw sedo Anivwa © ,aeY A 


; : *<SD0M .10.,woKw .tdpix Lia | ; 7 ae. 

: d anotjesup emoa of segogsst oi smit smoza tnsge eved u oy 
2 ae . a 

= ° 

< Z : i _ a i) 


14033 
ALLWEST REPORTING L-TD. 
BURNABY 2, B.C. Banfield, Hemstock, McCart. 
Cross-Exam by Ryder. 


1 
2 Mr. Scott last week and to Mr. Bayly, dealing with the 


3 criteria you use for determining whether or not some 
4 kind of anti-siltation device or some kind of protective 
5 measures should be introduced. And I take it thatothe 
6 protective measures that we have at hand already, an 
| I am sure that studies have been conducted on an ongoing 
8 basis which will produce others and better ones, but 
9 whether they be for the control of explosives or whateve 
10 they be, they have to have a cost factor attached to 
14 them in a sense that they may involve delay in construction 
19 for a period of time while these mitigation measures 
13 are brought into a place and for that reason they are 
14 not imposed lightly in the field. 
15 I mean you don't go up to an 
16 engineer and insist on a protective measure unless you 


are fairly sure that that is required. | 


WITNESS McCART: Well, I think 


measure if you felt it wasn't required, yes. 


that's true. You wouldn't ask him to put ina wine 
QvPRight;Sandwyou oresany | 


biologist in the field who is responsible for this, wil 


— + — 


be concerned with his creditability in his dealing with 
the spread superintendent? | 


A Yes, we want creditable 


people. 
| 
Q Right, and you want people, | 


not only who are creditable at large and creditable in 


their creditability with the engineers throughout the 





the biological community, but people who can maintain 
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BURNABY 2, B.C. Banfield, Hemstock, McCart. 


Cross-Exam by Ryder. 


project. I mean in order for that system to work, where 
you have an engineer on the one hand whose job is to 

get the pipeline constructed and the biologists on the 
other whose job is to protect the environment so that 
that relationship can work, it would be foolish for the 
biologist to cry wolf too often. 

MR. MARSHALL: Well, sir there 
has been fairly extensive evidence that the company has 
accepted recommendations for mitigative measures as 
company policy and the engineers will be charged with 
the responsibility of seeing that those measures are 
implemented. I think we have tried to make it clear 


and Mr. Hemstock has,that the engineers aren't going to 





be on the one hand and the fish biologists on the other. 





The engineers will equally be 
charged with carrying out the design and the mitigative 


| 

| 

measures that are part of the overall plan. | 
Q I am not dealing with that | 

| 

| 


Mr. Marshall. 


THE COMMISSIONER: Well, what- 
You see I am sure Dr. McCart would agree, Mr. Marshall 


would agree, I would agree, you would agree that these 





biologists should maintain their creditability and not 
cry wolf too often. Where is this leading? 

QO Well, I want to lead into 
the criteria that Dr. McCart will use or the biologists | 
will use when they decide or the biologists decidesthat 
some kind of protective measure will be introduced or 


| 
requires, is required. I just want to stress the point 
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1 

3 Ehatokt iS. cecision. that cant. be made lightly. 

* WITNESS McCART: I would hope 

4 that most of these decisions could be made prior to 

5 the time that the crew was actually in the field and 

6 that we could designate those areas where we felt that 

3 additional measures might be necessary to reduce 

8 sedimentation if that is what we are concerned about. 

9 Q All right. And doesn't you 
10 decision in that regard depend on some local knowledge 
11 of the water body your dealing with? 

12 A Yes, it does. 

Le Q All right. And what I am 
145 getting at is,you have in many areas fairly detailed 

15 local knowledge of the particular water body and what 
16 | is to be affectedana where the population is that may 

17 be impacted. 
18 And in using this knowledge, | 
19 I want to know, if you can assist me, I want to know 

20 the criteria you bring to bear on the subject. 

ou. ) | A What criteria I would use 

2a in determinig whether it was an area that was especiall 
23 deserving a protection? 

24 0 ae Cae 

25 A The presense of fish. 

26 Q All right. Now, does that 
rae | mean-- You see you may not be the one that has to make 
28 this decision or has to make this recommendation. Now, 
29 you can't just simply say to your biologist in the field, 


30 where you find fish you must introduce some protective 
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Cross-Exam by Ryder. 


1 

. measure. There must be some guidelines that these 

“ biologists will have to have. 

4 A> Where you find fish. thar 

5 might be damaged or a population which might be damaged 
6 as a result of some activity associated with the crossin 


or some other facility. 

O -Allv right, and, you indicated 
that the numbers of the populations would be important. 
Can you not be more specific as to the numbers your 


10 
Vy dealing with? 

A I don't-- You see the point 
that I have been trying to make is that I am concerned 
about populations regardless of their size because 
populations are what are important to me. You want 
to maintain genetic diversity, you have got to maintain 
the variety of populations. That's what counts. I | 
don't care whether it is one hundred fish or whether it 
is a hundred thousand fish. You want to protect them 
and you want to assure yourself that no significant, 
well I don't like to use that word anymore, that if there 
is any damage to on population, that the proportion 

Chae 


of the population, / might be eliminated is not large 


enough to cause any long term change in population size. 
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1 Q In order to make that 
y judgment, Dr. McCart, it seems to me you have to have 
3 fairly detailed local knowledge, because iwrorderi to 


make a judgment as to what is a significant population 
you have to know numbers and areas and -- 

MR. MARSHALL: . Here we go 
again. 

WITNESS McCART: That's 
absolutely true, that's exactly what we are trying to 
put together, is detailed knowledge about fish in 
particular areas. Now we can have general criteria 
as well, but I think that if you sit 500 miles away 
and you sit down and make up a list of general criteria 
you may end up in fact damaging particular populations 
because they don't quite fit into this system under 
which you're operating, so we have to have both. You 


should have some general criteria, my general eriteria 


is that sedimentation should be kept to an absolute 
minimum)using whatever methods are necessary, wherever 
there is likely to be a population affected, and that 
in particular sites we would want to look at the 
crossing plans, we might want to make some suggestions 
about the crossing at that point, ‘or special mitigative 
measures, if we feel that this is an area deserving of 
special consideration. Now there Will fj plans circule-~ 
ted, as I understand it, for each of these crossings, 
and we would be in a poSition to comment on them and 
indicate if we felt that special measures were required 
MR. RYDER: Q Well now, you've 


got really two general situations. The first is where 
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t 














1 you have some detailed knowledge of the water body 
2 you're dealing with, so you can tell (a) whether or 
3 not protection is required, and (b) you can 
4 probably tell the degree of protection that is necessary. 
5 ThatS one area, and I take 
6 it when you approach a water body of that kind you're 
7 in a position to give the kind of advice that is 
8 required. What about the other area, that is where 
9 you lack knowledge, with respect to a stream or water 
10 body that may be impacted? 
ll | A Well, I would say this, 
12 that if we felt, if it's a stream for which we lack 
13 particular knowledge we must assume that there's a fish | 
14 population there and take appropriate steps to reduce | 
15 sedimentation to a minimal level. 
16 Q So you're driven then 
7 in that situation to maybe over-compensate? | 
18 A Yes you may be, yes. 
19 Q And that, I take it, 
20 seems to be the way they've done it in Alaska. 
21 They've given general rules for prohibition generally 
22 against siltation unless -- well, they've just done 
23 that, and then it's up to the mile hy mile bureaucracy 
24 that they have to determine what specific methods 
25 are necessary to apply that general rule, in any | 
26 particular case. 
27 A YesSs 
THE COMMISSIONER: That's what 
29 they're doing there and you agree with it? 


28 | | 
A Well, I'm not quite 
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certain what they're doing there, but I understand 

that their standards are fairly rigorous. But this 

is something that I don't have a great deal of detailed 
Po ieane Or, 

MR. RYDER: Q But ‘ wonder 
if that doesn't create problems of itself, and I'd 
like you to talk about that. I refer you to an 
example, say, of a small stream that you can perhaps 
jump across, and the engineer and his crew come to 
this stream with heir ditching equipment and the 
biologist says, "Well, I believe there's fish there, 
we saw four fish the other day." 

Now, you don't really know 
the impact of ditching, at crossing that stream because 
you're not able to do an environmental impact study 

affected 
with respect to every little water body/ so if I 
accept your theory -- and I'm not Vitel 2ang 2 “a 
but if I accept it, does it mean that we have to, or 
that Mr. Hemstock and his people have to put in some 
perhaps expensive procedure to avoid hurting that 
stream? 

A ©. Kee pl WOULG veyase 
-- you know, there are classes and kinds of streams 
which are unlikely to have fish populations in them 
at any time, very small ones, féneral streams, I 
wouldn't undertake to put in elaborate procedures 
to prevent sedimention jin the stream which infact 
is unlikely to ever have fish in it, or which doesn't 
feed into an area. Certainly you can get situations 


where an enormous amount of money is spent 
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helicoptering people and equip nent over streams that 
you know have no fish population. If you set a very | 
rigorous general regulation regarding streams. 
Q SOYes 
A What it comes back to 
again, of course, I really think the best approach is t 
Operate on a site by site basis, having site 


specific information. 


Q But I'm wondering whether 


know that there are 600 water bodies that will be 


that's really possible in the foreseeable future. You 

affected by a crossing, and there must be many other 

activities which as wharves and gravel removal and 

things of that kind which will impact untold numbers 

of water bodies, and _ is it not asking too much of 

you -- I don't know, it may not be -- to do an impact 

studybet tale of them prior to construction? 
A You "can't ‘do an impact 

study of all of them. You certainly want to use the 


best procedures available to minimize sedimentation 


or whatever the effect might be, and certainly while 


also true that most of the sizeable fish populations 
have bemidentified by somebody or other along the 
course of that pipeline and we can certainly define, 
I think, most of the areas where very detailed 
design might be necessary, where you might have to 
have special factors. 

Q Bovsee ii [can under 


it's true that we can't look at every stream, it's 
stand you in terms of what you mean when ~ we take upon 
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7 ourselves the task of drafting terms and conditions, 

y, what you're saying is that with respect to some of the 

3 important areas that you've located, with respect to 

4 all of the important areas that you have located 

5 prior to construction, you are in a position to devise 

6 fairly specific requirements. 

q A If they're required. 

8 Remember, most of the ditching will take place during 

9 the winter. 

10 Q That "seriqni,souter tn 
ee respect to those areas that you know you can be 
ie specific in the terms and conditions “which “you tdratt-- 
13 A Right. 
14 Q -- as to whether any 
15 requirement is needed or any method is needed to | 
16 protect the environment, or not; and if so the.kinds | 
7 and the size of it. | 
18 A We would expect to aaa 
19 | on the construction plan for each of these things. | 
20 Q Ply VL Gntyeso that's in 
on the areasthat you do know and you can be specific | 
a2 about that. Now in the areas where you don't know all | 
23 the facts necessary to make specific proposals then | 
24 you are either driven back to two further alternatives, | 
25 one is to be very cautious, in special situations | 
26 and the other is to -- and I put ths out to you for | 
at discussion -- the other is to devise rules and general | 
28 application. that at assist the engineer and the 
Ses DicLogist =~ 


30 A Rules of general application 
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that would apply to certain classes of streams. It 
would be a matter of classifying streams. We have 
done this for the North Slope and I think yes, we 
could say that in streams of this kind we feel that 
the minimal protection would require such and such a 
technique. Streams of another class you might require 
other kinds of techniques. I, think that might be 
a reasonable approach. 

Q Al Lay toni. 

A For those where you don't 
have site specific information 

Q And I take it you 
prefer that approach to the Alyeska approach, which 
just take it from me to be so is that a general 
prohibition essentially which applies to all streams 
and all water bodies in the area. 

A Er othat in fact is what 


the situation £8 in Alaska, I'm not certain of that 


but I'll take your, woud for if. 

Q Now, I wonder if we 
can illustrate some of these problems by referring to 
a specific area, a specific river, and that's the 
Loon River. 

THE COMMISSIONER: The Loon 
River. 

MR. RYDER: I don't know whethe 
this falls into the arga of where we know the facts 
or whether we know any part of the facts, or whether 
we know a little about this river. It's mentioned in 


your stream catalogue at page 135 
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And if I can read from 
your assessment in the bottom right-hand corner of 
your stream catalogue where it states something like -- 

THE COMMISSIONER: |. Just wait 
a minute. 

MR. RYDER: All right. Have 
you found the page in the stream catalogue, Mr. 
Commissioner? 

Just reading from a 

portion of your assessment, Dr. McCart on the page 135, 
you state, 

"It serves aS a spawning and nursery area for 

longnosed sucker, longnosed bass , pike, and 

grayling. It is a possible spawning area for 

whitefish species, cisco species and nine 

spined stickleback and lake trout." . 
Then you go on to say and I quote: | 

"The winter conditions appear suitable for | 

overwintering. The area is sensitive from 

May to November and precautions should be 

taken during , Winter construction." 
So, just leaving that for the moment, that's what, the 
portion of what we know about that stream. The 
alignment sheets of Arctic Gas give us some further 
information. I am referring to sheet number 1B-0200- 
L013. And we see that for fish, it shows that the 
grayling, round whitefish and longnosed sucker and 
pike have been captured at the crossing site. 

And again, you say that 


it may be an overwintering area for some species and 
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that it is a sensitive from May 1 to November 1 and the 
only other information that I have been able to find 
about this river is contained in the Environmental 
Protection Board's atlas, map number ES-3 indicates 
that fish spawning in nursery areas are located 
downstream from the pipeline crossing and some over- 
wintering area lies upstream so that's what we know. 

At least, that's what I have been able to locate as to 
our current knowledge of the Loon River and just so 
that I can understand more accurately your criteria for 
intervening in a particular crossing, is this enough 
information for you to be able to make a decision with 
respect to any number of things; such as siltation 
control or water removal limits or controls for 
explosives and matters of that kind? 

A Well, if this area were 
considered for water removal, I would certainly want 
more information on the discharge and things of that 
sort. As far as sedimentation goes, this stream does 


have the potential for overwintering fish. Now, my 


I OE DT 


memory of this area is that there is some open water 
around the outlet of Loon Lake. I suspect that the 
majority of the fish would probably overwinter in the 
lake rather than the river itself. 

Our observations were 
made at a time when there was an ice cover, We couldn't 
get an estimate of PRE dA aed that might be over- 
wintering in the river itself in the vicinity of. this 
crossing but I think we would have to presume that 


there may be overwintering fish and we should take 
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adequate precautions. This is a situation where you 
might want to utilize settling basins to limit the 
downstream movement, of material . 

Q All yight. ~Finstly 
in your judgment we know enough about this river to 
enable you to make some recommendation on siltation 
problems. 

A Yes. 

Q And with respect to 
water removal you would like to know a little bit more. 

A Yes. 1 think. 90 2. 301 
have no knowledge of this area is anticipated as a 
water source but if it were considered we would have 
to take a look at it, determine what the fish charges 
were and try and get some more information on the 
distribution of overwintering fish if any. 

Q All right, now. Just 
so that I can understand the workings of your mind 
in this. Can I ask you about explosives? Do you know 
enough from the information that we've given you or 
that you've provided us really, do we know enough 
to enable you or the engineer to select controls for 
explosives to know whether any should be implemented? 

A My understanding is that 
on this kind of crossing, of course, explosives wouldn't 
be used. In the case that further investigation reveale 
that it would be necessary to use explosives at this 


Z want 
crossing. 1.1 .think we would’ to go into the area.at 
about the time of freeze-up and find out whether 


there were any major concentrations of fish that might 
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be affected by the explosives. 

Q Now, is the problem 
caused then if the desire or the decision to use 
explosives occurs after it's too late for an to 
gain this additional knowledge? What happens then? 

You see, I'm still 
trying to discuss the general rules or the guidelines 


which you would like to see in order to protect your 





particular interest. 

A Well, I would think 
obviously that if something came up at the last minute 
end we couldn't get any information on it and it were 
absolutely necessary to use explosives but we were not 
in the position to know whether in fact there were 
overwintering fish. It's very difficult to see what 
we could about the situation. 

Let me point out that 
this particular example. This is not the kind of stream| 
where you would expect to find a massive concentration | 
of overwintering fish. You know, it's a relatively 
small stream and there may be a few small pools 


scattered and I really doubt that there is any situation| 





where you would find that large proportions of the 


population inhabiting a single pool that might be affected 


by explosives in this way. 





Q It's really an example 
of the kind of streams where it's hard to know whether 
you need to interfere and insist on protective devices 


| 
or whether you're not -- whether you shouldn't interfere} 
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tt s"“soOrt Of on tne 

borderline, I guess. 

A Well, it is kind of 
on the borderline. As I say, we would Hoe, erty in the | 
crossing plans, which are supposed to be developing for 
each of these crossings that we in our comments on it 
if it were indicated that explosives were necessary, 
we would go in and look and make recommendations. If 
there were no major concentrations, we wouldn't worry 
about it but if there were we would make suggestions as 
to or indicate certainly that this might be the problem. 

Q Now, can I just ask 
you to look at the guidelines that you have produced in 
the various -- to meet the various problems that you 
foresee. For example, your guidelines to reduce 
sedimentation which is found as you know in your 
Biological Report Series, Volume 15. I'm not sure of 


the chapter. 


A Chapter 4. 

Q Yes, and it's on page 
24 of that chapter. 

A Right. 

Q And we're now at the 


stage where we're dealing with the problem where we 
haven't got, to cover those areas where we haven't got 
detailed local knowledge so that we can't be as 
specific as you would like to be. So you're driven 
to either being over-protective or you're driven 


to some rules of general application that will assist th 
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1 Cross-Exam by Ryder 

D) engineer and the biologist or whoever has, to make the 

3 decision. Assist him in making the decisions that ought 
4 to be made. 

5 Lt.'s my ies) and I would 

you 

6 like/to discuss it that these guidelines while they are 
7 nobody can quarrelwith them but they're not much for 

8 an engineer or a biologist in the field to hang his 

9 hat on. They don't really indicate and I'm -- what 

10 he should do in a specific situation, the situation 

an that he may confront himself with. 

12 A Well, that's in the 

13 nature of guidelines, isn't it? That they're quite 

14 general and these are not criteria. These are guidelines. 
1s The essence of the 
is whole thing is minimized sedimentation. I might just 

17 as well have said that. That would be an even more | 
18 general guideline and what you're saying is we need 

19 more specific -- 

20 Q No, I'm not saying that. 
91 I'm saying that there are situations where you can't 

oi, be specific and that you're driven then to general 

43 guidelines but the general guidelines may not enough. 


24 They may have to be supported by some back-up 


ac mechanism which requires people to go out there at 

Ae the time of the construction and take a look and 

a determine t- 

28 rok Two things. Number 1, an 
29 stream which is large enough to have a fish population 


30 is also probably large enough to have a detail crossing 
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design so that we would be in a position to comment on 


that particular design. 


And the second thing 


has slipped my mind. I should have taken a note. It 
will come to me. 
Q Can I stop you there. 
Oh, sorry, if you want 
to continue I don't want you to feel that you -- 
A No, go ahead. 
Q Can I stop you there? 


Does that cover all 600 crossings that you have in mind? 

THE COMMISSIONER: No, just 
the ones that would be designed. 

Q Yes, and that leaves 
you with over 400 crossings where you don't have a 
specific design? 

A Yes and I was going to 
say with some exceptions that is true. The other thing 
is that there will be people in the field as the 
construction is proceeding. You see, one of the diffi- 
culties I suppose is that we have to have people in 
the field because there can be changes annual changes 
from one year to the next is certainly true. So that 
you may come up with a site specific design on the 
basis of three winter's observation and you find that 
okay in this particular year conditions are 
different. Icing is different. There is water in the 
area where there hasn't been water in previous years. 


And, so we have to have 
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people in the field who go preceding the construction 
and this was pointed out yesterday. We have to have 
people there. They would act in liason with 
government employees from the appropriate regulating 
body and they would work ahead of the spread so that 
on their head would have to be some mechanism for 


providing on-site changes in plans if required. 
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1 Q And those changes you say 

é or recommend may include the decision to introduce some 

3 kind of protection, when before we had thought that 

4 protection wasn't. needed? 

5 A That's quite true,yes. 

6 Q So the importance of the 

¢ particular water body, the rating of that particular 

8 water bodyfmay be changed right at the last minute? 

9 A Could be, yes. That's why 
10 you have to have competent people available preceeding 
il the construction so that we don't have to shut the 
Le construction down for a period of two weeks while 
13 people scratch their heads. | 
14 Q Can TI return jand 2 re 
15 tado it. We've been discussing siltation so often,for s0 
16 long, can I just ask you one or two further questions on 
17 siltation. This is a problem that we've all agreed bh ere 
18 some monitoring and as you said, at least you said 
19 yesterday,it should be done by a competent biologist | 
sd and I didn't ‘know there was any Ber aio cuncsenind that | 
21 you have a biologist in the field. 
os THE COMMISSIONER: It is 
23 


different than the legal profession. Let's carry on. 


<8 It is getting close to 1:00. - 
25 MR.RYDER: Q Before we have 
a6 our November break, can you just tell me what problems- 
ou I can see how one monitor siltation in Alaska where a 
a8 are having summer Seaeeine by and large. But how does 
a? one monitor siltation which you can't see because it is 
30 


under the ice? 
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1 A You drill a hole and take 
é a water sample. 


3 Q So that's what you say when 


4 your going to monitor siltation for our project? 
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1 A Well, 
2 of course, you do have the difficulty that you can't, 
3 it is somewhat difficult to determine the aerial extent 
4 of materials which may have silted out or sedimented 
5 on. the bottomse,Yes,,thateis anditfacuity all raghts 
‘ Q So that really requires 
7 a regular program for monitoring rather than the more 
8 haphazard method that you could use in the summertime | 
9 when you just stop at a particular stream, you look at 
oy it, you can see the siltation right away and whether 
17 there is siltation problem and then leave. 
ie. Whereas in the wintertime, you 
ie have to have a regular problem, or regular process rather, 
14 of taking the samples on a regular basis. 
sae A I don't quite follow what 
1h your trying to-- 
Va Q It is probably not worth | 
18 the time I am giving it. 
19 Aw, It bSemore, di-fiteud taste 
20 make observations in the winter. 
as, Q The monitoring program has 
oa, to be done on a regular basis? 
a4 A Yes, if you are interested 
24 in monitoring the downstream-- If ee ee fact going to 
25 sit down and your going to measure the suspended sedimen 
26 loads downstream of every crossing, it is going to be 
Ze quite a difficult thing to do. But I don't see any 
28 necessity to do this. 
29 Q Well, you do it, I take it, 


30 in order to determine whether there is a problem occuring? 
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1 

2 A JNO al Gon, ©... YOu. See, you 
3 determine whether there is a problem by looking for 

4 fish populations and their eggs and whether there is 

: any instability in the area which might Deed to long- 
6 term sedimentation. 


I am not concerned about short- 
term sedimentation occuring in non-critical areas of 
streams. And I don't see any point in taking water 
samples in every stream that is crossed. 

Q Well, assuming you have got 
an important area and you put in an anti-siltation devic 
at this area, you want to know whether it is working. 

A yin. amuimportant area vou 
might want to take those observations. But I don't see 
that as something that you would want to do at every 


crossing. 





Om No. . But you want. fo dp it 
where you expect a problem or where a problem may arise. 

A You may want to take some 
regular samples to assure yourself that your methods 
ane -in-.sact .working.. 

O...Now,,.b ekhank as <-recall you 
testimony, you indicated that long-term siltation, oat 
is siltation causes which aren't cleared up with the 
spring break-up, that those situations cause you more 
concern than short-term siltation, of course, which is 
cleared up with the spring break-up, spring flow. 

I wonder if we could just touch 


on some of the problems caused by long-term siltation, 
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1 

2 whether or not you anticipate any, can we just discuss 

3 at the beginning some of the problems that long-term 

4 siltation cause which short-term doesn't? So apart | 
=) from say the fact that siltation may effect the eggs | 
6 that are layed in a bed of a stream, if you have it for 
7 over a period of years, does it not cause turbidity 

8 


in the water which will in turn prevent the sunlight 
from getting at the weeds or the various things that 
grow in the lakes? 

A Certainly. This is somethi 
that we covered in the discussion of this Chapter 4 of 
Volume 15. We have gone through, everybody goes throug 
the same list of things. It might reduce productivity 
by shutting off sunlight and reducing algae productivity 
and it might cause a reduction in benthic invertebrate 
populations and it might do this and it might do that. 

There are a large list of 
things that long-term sedimentation might cause, but 
one of the other things that came out in our study is 
that when we looked at what was long-term siltation 
of a relatively massive sort from a seismic line that 
we were unable to detect any significant difference in 
the statistical sense in the populations if you were 
more than 400 to 800 meters away from that source of 
sedimentation. 

The materials-- What bothers 
me is not so much anak ecknesy unless it occurs ina 
lake, what bothers me is the materials that settle out 


on the bottom and most of the materials that are going 
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1 

2 to settle out on the bottom, will actually settle out 

3 within a very short period of time. 

4 O. So; that.1S, one of ‘your=-+ 

5 A Oh, sorrye® A very short 

6 stretch of stream. 

4 Q All right and you mentioned, 
8 I think, 800 feet? 

9 A Well, 800 meters. 
10 Q 800 meters. All right. Now, 


7? has that been one of your criteria that if you have an 


12 important spawning area which is downstream further 

12 than that, then you might consider that it is not going 
14 to be impacted by any kinds of siltation that you expect 
15 from a crossing more than 800 meters away? 

16 A Well, 800 meters-- I would 
17 think that you might be able to and a hydrologist ees 
18 be able to calculate these things, knowing something 

19 about the sub-strates in streams and knowing something 
20 about the winter flows, he might be able to calculate 

a the point at which, beyond which you would not expect 

a2 to have any significant deposition of materials on the | 
23 bottom, as a result of the winter crossings. And that 
24 you may for major crossings or areas where you are 

a5 very much concerned about, a critical area or an area 

26 of great importance to fish, you may be able to calculate. 
ZiT And it is possible in some instances if your too close | 
28 to an area like this, to move the pipeline a short 

29 distance. 


30 © I understood that one of th 
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lessons from Alaska was that siltation can be experienced 
from many miles downstream, up to 8 miles. Have I 
misread someones opinion? 

A No, .you can een detect| 
turbidity in the water and I, what I am saying is that 
the heavier materials that are going to cause serious 
sedimentation Of the bottom, if they are going to see cilel 
out, are going to settle out in a relatively short | 
distance. 

Now you can still detect 
turbidity in the water somewhat downstream but that is 
very often caused by very fine materials that are going 
to settle out only very slowly. 


Q@ jAll right. Now; dealing 





with long-term siltation problems. You recognize 
that that can be a problem and you have dealt with it 
extensively in your reports and can you talk about how 
you foresee that problem arising in Our CONEEXC, | 
when you have the initial activity of this pipeline 
with the blasting and the ditching and then you may | 
have repairs to the line and then you may have looping 
and then you may have-- and some further activities 

an 
maybe even/oil line; now isn't that the kind of thing 
which will have some impact in this area, that is long- 


nearby of a different type, highway construction or 


term siltation? 
A This is the sort of situatio 
I think we want to discuss in the-- Isn't there suppose 


to be a section on the effects of other facilities 
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1 

2 and things like that. Certainly this kind of thing 

3 might result in siltation which occurs over a longer 

4 period of time but from the initial laying of the 

5 pipeline, one would not expect that at Mote Biot tinca; 


that you would have any large amounts of material moving 
continuously down most streams. 

Q All right. Now, what 
bearing do these considerations have on your decision 
to introduce some kind of anti-siltation device or 
any other kind of device? In other words, you reach 
a decision as to an appropriate level of protection 
for a gasline. Now, surely then, you tell me if I am 
wrong, that your decision may be varied if you stop 
considering the gasline in isolation but consider it 
in the context of a series of other developments which 


may be taken. | 
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i 
A A No, my notion is that | 
: we should minimize siltation from the gas pipeline. | 
A We want to minimize the level of siltation that results 
: from the gas pipeline, and that's what ga lnd after. 
: Q Right, and I agree with 
4 that, but I'm saying that the level of your Seoeeetion: | 
2 which is necessary to minimize siltation from a gas | 
9 line and the decision you decide upon to do that, will | 
10 that be altered if you did consider the gas line in 
11 the larger context, which is one of a ‘series of develop- 
ae ments which may affect the area? In other words, 
3 you have a decision which is adequate for a gas line. | 
14 Will it be adequate for other -- for a gas line in the 
15 larger context? 
1¢ A Well, I don't quite 
7 follow this. Over most of the length of the pipeline 
18 the other facilities are going to follow the gas line. : 
19 We don't know when, we don't know how, we don't know 
ae if, and if we knew that there would be an oil pipeline | 
1 following the gas pipeline two years after or something | 
32 of that nature, you want to know whether the recommenda-—| 
33 tions I would make would be different for a gas pipeline? 
D4 My answer would be "No." 
35 | Q And why is that? 
26 A That's because I think | 
27 that my major concern is with a gas pipeline and I hawe | 
28 to ensure the survival of fish populations and that | 
39 if there is a critical area there I want absolute 


minimal sedimentation, I would recommend that settling 
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basins be placed, or what other facilities would in 
fact result in minimal sedimentation in the vicinity 
of that critical area, irrespective of the fact that 
it might be followed by an oil pipeline later on. 

Q Would it not, the 
prospect of these other developments, would it not 
make you more cautious in this instance? 

A i think I want to be 
cautious in the first instance, that's what I'm saying. 

Q So with respect to fish, 
in any event, your standard of protection is the same 
whether or not you have a gas line, only that you're 
concerned about, you'd have the same standard if you 
were considering a gas line in a transportation 
corridor with other developments. 

A Yes, I would. 


Q So that the terms and 


conditions that you would propose for a gas pipeline 
only would be the same terms and conditions that | | 
you propose for a gas line ina transportation corridor 
A Yes, 1 think sso. 
THE COMMISSIONER: Well, Mr. 
Ryder, I think that this would be an appropriate time 
to adjourn. I indicated yesterday that we wouldn't be 


sitting this afternoon so I think we ought to adjourn 


until a week Menday at 1 P.M. We've been at this now 


for three weeks. These gentlemen have only been with 
us for a week, but -- well, no, Mr. Hemstock and Dr. 
McCart have been with us longer than that -- but we 


will adjourn now till a week Monday at one orclock 
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in the afternoon. 

MR. MARSHALL: Sir, I'd like 
to raise one matter, if I may. I heard someone 
mention there was a possibility of changing the 
schedule in the New Year. If that's the case, I'd 
like to be informed about it because I understand 
P.W.A. are revising their schedule of their flights 
to Inuvik, and they're cancelling some of the flights) 
and there's real difficulty with accommodation and 
transportation and so on, and I'd kind of like to know 
about any of these changes so that we could make some 
plans. 

THE COMMISSIONER: Well, there 
has been no change so far. That is we would begin in 
Inuvik on Tuesday, the 13th of January, for two weeks, 
and then again on Tuesday, the something or other of 


February, through three weeks -- the what -- the 3rd 


of February, and the hearings in the communities, 
Tuktoyaktuk, Holman Island, Sachs and Paulatuk 
would be the first two weeks in March. That's a change, 
Mr. Marshall. You're not that drastically affected, 
but do you know what the actual dates are, Mr. Bayly? 
MRo BAYLY< it is the first 
two weeks in March, I believe the lst to the 5th is | 
theweirst:.-= 
THE COMMISSIONER: The only 
change -- now I don't know, I heard that announcement | 
on the radio about ae P.W.A. schedules and I think 
we'll have to leave it to Miss Hutchinson to work that 


out. Those were flights directly from Edmonton to 
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1 Inuvik, as I ee. The only change we might make, 
y) and we would advise you next week, would simply be 
3 to put -- to spend that week of the 13th in Yellowknife 
4 and go up to Inuvik the following week and just set 
5 everything back by a week, except the community | 
6 hearings, the first two weeks ineMarch. a mssorry, 1 
q can't be more specific but I think that's where age | 
8 sits. But there's no major changes contemplated and 
9 we're all in the same dilemma about the P.W.A. flights. | 
10 If that change is made, that is that we have the week 
sae of the 13th in Yellowknife to finish this phase, and | 
12 then go up to Inuvik the following week, we would 
134 still have two weeks there, a week off, twoumore 
1a weeks in Inuvik and that would probably mean a week 
15 off, and then the first two weeks of March in the 
16 | communities. 
an But we'll try to work that | 
18 out next week, Mr. Marshall. 
19 || MR. MARSHALL: Thanks. 
20 THE COMMISSIONER: Miss Hutchin+ 
Das son will let you know. All right, thank you. 
22 (PROCEEDINGS ADJOURNED TO DECEMBER 1, 1975) 
23 
24 | 
Fa 
26 | 
27 , 
28 
29 
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DATE DUE BORROWER'S NAME | 
immer 











MACKENZIE VALLEY PIPELINE. INQUIRY | 





IN THE MATTER OF APPLICATIONS BY EACH OF 

(a) CANADIAN ARCTIC GAS PIPELINE LIMITED FOR A 
3 RIGHT-OF-WAY THAT MIGHT BE GRANTED ACROSS 
ny CROWN LANDS WITHIN THE YUKON TERRITORY AND 
3 | ; THE NORTHWEST TERRITORIES, and 

(b) FOOTHILLS PIPE LINES LTD. FORA RIGHT- OF-WAY | 








j THAT MIGHT BE GRANTED ACROSS CROWN LANDS | | 
; WITHIN THE NORTHWEST TERRITORIES, 

: FOR THE PURPOSE OF A PROPOSED MACKENZIE VALLEY PIPELINE || 

oe AND 

4 | if 
CN IN THE MATTER OF THE SOCIAL, ENVIRONMENTAL AND : 
Yi | ECONOMIC IMPACT REGIONALLY OF THE CONSTRUCTION, 

; OPERATION AND SUBSEQUENT ABANDONMENT OF THE ABOVE 

‘ PROPOSED PIPELINE | 

¢ - (Before the Honourable Mr. Justice Berger, Commissioner) 


Yellowknife, N.W.T. 


December 1, 1975. 
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ALLWEST REPORTING L-TO. 
RIiDes MEV Oo Re 14062 


1 Yellowknife, N.W.T. 

2 December 1, 1975. 

J (PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 

4 THE COMMISSIONER: Well, ladie 
5 and gentlemen, we will come to order. 

6 MR. MARSHALL: Mr. Commissioner 


perhaps before my friend continues his cross-examinatio 





ougne, oO Lite” as exhibits two documents that were 
handed out last week. I didn't have sufficient copies 
to enter them. The first would be the report of L.G.L. 
Limited entitled: 

"A summary of Ornithological Recommendations 

in regard to the proposed gas pipeline route." 
I understand that will be Exhibit 351. 

(REPORT "A SUMMARY OF ORNITHOLOGICAL RECOMMENDATIONS 

IN REGARD TO THE PROPOSED GAS PIPELINE ROUTE" MARKED 


i 


EXHIB 351) 





MR. MARSHALL: The second is | 


a report of Aquatic Environments Limited entitled: | 
"Review of the Literature concerning domestic 
fisheries associated with proposed gas pipeline 
routes in the Mackenzie River Valley." 

That would be 352. 

(REPORT " REVIEW OF THE LITERATURE CONCERNING 
DOMESTIC FISHERIES ASSOCIATED WITH PROPOSED 
GAS PIPELINE ROUTES IN MACKENZIE VALLEY" MARKED 


EXBEBLT 352) 


M R. MARSHALL: I also have 
prepared a list of additional reports and I would | 


like to enter a copy of the list as Exhibit 353, and 
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30 and with regard to your question about construction I 


I 1°17) distribute copies. I'm just waiting. for them to 
2 be brought in from the photocopying room and I'll hand 
3 them out as soon as they are available, sir. 
4 (LIST OF ADDITIONAL REPORTS MARKED EXHIBIT 353) 
5 MR. MARSHALL: Also, sir, you 
6 | had asked Mr. Hemstock about work that he had done and 
+ a repore on the Canol. project, and Mr. Hemstock has 
8] brought some material with hin, sir, that you expressed 
9 an interest in. Perhaps he could speak to that right 
10 now, if you wish and describe the materials that -- 
ah THE COMMISSIONER: Fine. 
2 MR. MARSHALL: -- the report 
13 that he did. He has another book as well. 
14 THE COMMISSIONER: Excellent. 
aS ALEXANDER WILLIAM FRANCIS 
BANFIELD, 
16 WILLIAM W.H. GUNN | 
RUSSELL ALEXANDER HEMSTOCK, | 
ci, PETER J. McCART, | 
RONALD DANIEL JAKIMCHUK, resum¢d : 
18 
19 WITNESS HEMSTOCK: Sir, you 
20 askéd about reports that I might have on the Canol 
a1 operation. This report I prepared in 1944 and '45, an 
22 in reviewing it. I find that Fre"deals almost entirely 
53 with the operation of the line. I drove back and 
24 forth between Norman Wells and Whitehorse during the 
95 line's operations, so this report detaris”thac- 
26 Mire "Orier sreport © have ere 
27 is a history of the Canol proyect and“this one deals 
28 with the oonstruction right from the concept on. You | 
29 may well have seen it. It is edited by Mr. Dick Finney, 
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note that on page 145 they note that some of the weld- 
ing of the pipeline was done with temperatures down to 
minus 40 and 50 degrees. So that there was obviously 
some winter construction of the line. 

These are only = this is the 


only copy, I believe, of this in existence, and this 





is now quite a rare book so that they are available if 
you would like to have a look at them. | 
THE COMMISSIONER: Yes. | 
I have seen the book by Mr. Finney, I have read it. I 
think I had Commissioner Hedgson"s copy, Lf 1 recollecr 
correctly. The other material on maintenance, as 
you might just let Miss Hutchinson have both of those. 
They won't be marked as exhibits, but perhaps Et Could 


look at them again and anyone else could who wishes to, 





and then we could give them back to you so they're not 
sent to Ottawa with all these other exhibits never | 
to be returned again. | 

WITNESS HEMSTOCK: All right, | 
thank you. | 
THE COMMISSIONER: What were 
you doing on the Canol line, were you working on it, 
Mr. Hemstock? 

A I was -- I went north 
first with Imperial Oil as a field geologist and then 
changed over to engineering, and the assignment I had 
in the latter part of my time there was to study the 


operation of the Canol Pipeline to see if it might | 





someday be a valid viable pipeline on a commercial 
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basis, and then I remained after the Canol project 
at Norman Wells with the operation of the refinery 
there. 

e) Did you reach any con- 
clusions as to whether the pipeline, the Canol Pipeline 


might be a commercial proposition after the war? 


commercial operation with the size of line. It was only| 


A Not that 2e.could. be. a 








a 4-inch line, and it simply was not large enough to 
be an economical venture. On the other hand, the re- 
serves at Norman Wells were mt large enough to support 
aulerger line, so thatevt (ust didnt work oul. 

THE COMMISSIONER: Well, I 


think we're over to you then, Mr. Ryder. 





MR. RYDER: Thank you, Mr. 


Commissioner. 


CROSS-EXAMINATION BY MR. RYDER (CONTINUED) : 

Q Can I start now with 
you, Mr. McCart, with the subject of barriers bo (£1Sh | 
passage and the particular barrier I have in.~mind.2s | 


that of permanent roads. On page 23 of your evidence 


in chief you refer to the use of culverts to deal with | 

| 
that particular problem. De.vous~nave thaturneatrone | 
OS VOU, 


WITNESS McCART: Yes, I do. 


Q Now you say: 





“Only five culverts will be required for stream 


crossings." 
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Cross-Exam by Ryder 


is’that five culverts 


throughout the length of the piveline, or five culverts 


Of a particular size and over? 


A 


That was five culverts, I 


think, as I understood it in Canada, all of them 


south of Travaillant Lake 


g 


Q 


as it says here. 


AlQVIrient .* Now;+*the? next 


barrier is that of snow roads,during the course of their 


use. Is that sometimes the cause of a problem with 


fish passage? 


A 


Yes), I think Gnvwone ios 


our reports,in volume 15, we show some examples Of nOL 


snow roads, but winter roads where problems have been 


caused because debris and other materials were pushed 


out, including logs, and were not removed. 


Now, as I understand, snow road construction for this 


particular project, I don't think that at “willl present 


the same kind of problem. 


I would probably recommend 


that the snow be removed, or any pad on the ice would 


be removed prior to abandonment before the ‘spring 


flood comes, to prevent scouring and that kind of thina 


in unusual areas as water attempts to qo under .or over 


the road. 


9) 


So that is the removal 


of the bridge prior to the spring break up? 


A 


0 


to? 


Yes. 


Is what you are referring 


Yes. 


And that is the recommend- 


DS ae SS ee eee 
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| 
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| 
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ation that you give to Dr. Hemstock and to Arctic 
Gas? 

A Yes. 

QO Now, a there a problem 
of snow bridges settling into the stream as a result 
of constant use by heavy construction equipment? 

| A I suppose it could be a 
proObleny .. I am not familiar, with most of the winter 
bridges that we have examined have not in fact been 
snow roads. As I have said, they have incorporated a 
large proportion of other , materials. It is possible, 
I suppose, I couldn't really say. 

Q I take it the removal 

will 
of these bridges prior to spring break up/have to be 
closely timed so as to avoid a siltation problem at a 
period of low flow? 

A Yes, I would think that 
you would have to remove them before any real movement 
of water began in the spring. 

Q So it is a question of 
close watching and removal at the right time? 

A Yes. 

O And you would recommend 
against removing these bridges in a period of low 
flow some weeks before the break up? 

A Well, certainly before 
break up, before you get: anv significant movement or 
water. Now, you do sometimes get, oh, short term 
thaws, let's say sometime in March before, considerably 


before you might expect the spring freshet to start and 
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Ny ; : 
for real continuous thaw to begin. It may not be 
2 ; 
necessary to pull them out during these short term 
3 , 
thaw events, if I can use that phrase, but certainly 
4 ; 
before any major movement of water began. 
S) 3 
Q Aliewioghtem Now,, cane jl 
6 ; . 
turn you to your evidence with respect to methanol, and | 
7 | 
the Applicant's proposal to discharge the methanol | 
8 ; ; 
testing solution onto a large water body: such as 
9 : | ; 
the Mackenzie at about 1% concentration. Now, in your 
10 : : : ; : 
evidence last time, in your cross-examintion, you 
LAL fv : ‘ ‘ ‘ : 
proposed avoiding discharging this solution into areas 
Re ‘ : 
where spawning would be taking place downstream, where 
1.3 : ‘ : 
over-wintering eggs were laid downstream? | 
14 : 
A Yes, our experiments | 
LS : ; 
indicate that spawning, or developing egqs are more | 
| 
16 anus ; | 
sensitive than free living fish to the effects of | 
17 | 
‘methanol. | 
18 
Q Yes, and I take it, when 
JS) ‘ 
you refer to your experiments, you are referring to 
20 : : 
the table on page 23 of your report in the Biological | 
24 | 
Report Series, Volume 15, I think Chapter 4. | 
an ae 
Sorry, “Lr 1S .chapter 2], on | 
20 : 
the experiments by McMann and Caetier. 
. 
a A Yes. 
25 ‘ 
Q And am I reading the | 
26 
table correctly when I say that effects on eggs were 
vad | 
shown down to .001%? 
28 | 
A I doubt that some of thes 
29 
are significant, actually. Whether you could demonstrate 
30 


that 95.7% hatching at .1 is significantly aierarend 
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from the control. 

0 Well, it seems to me that 
the effect on the eggs from the table that I am looking 
at is about the same whether the concentration be 
.001 or .01. The two concentrations seem to have the 
same effect on eggs. 

A If you look at the 
percentage figures, yes, that is what it shows, right, 
but as I’ say, I am not certain that some of theSe are 
in fact significant differences in a statistical 
sense. 

0 Well, in view of the 
findings of the table as they are outlined for us, 
are you satisfied that the company's proposal to 
discharge large concentrations or large volumes of 


1% methanol concentrations onto the ice of the Macken- 


gielig a Satisfactory one? 
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A Well, first of all, it's 
not the company's proposal. It is the company's proposal 
to deposit 1% methanol on the surface of the 1Cce, nor 
to discharge this directly into the water. Now, one 
presumes this is going to be a considerable dilution as 


this material before it actually enters the water and is 





able to flow. What this dilution would be, I am not 
eee: I would probably favor a situation where you 
actually meter the methanol out into the flow in the 
Gael enigae so you knew exactly what the dilution was, 
rather than depend on some kind of uncontrol lable event 
like the thaw and the rate at which it is released into 


the Mackenzie from materials incorporated into ice and 


so forth on the surface of the Mackenzie. 


Q All vignt. Esn™t one 





of the problems with the company's proposal that we 
don't know too much about the spawning areas in the 
Mackenzie? We know it's an important river for spawning 
but we don't know where these important areas are? 

A One of the things, I 
think, is it appears that probably most of the apaurcen 
takes place in tributaries of the Mackenzie, at least | 
when we get south of the delta, in. Exibutaries rather 
than in the Mackenzie itself. It's true that we can!’ 
| really pinpoint important Spawning areas in the anne! | 


This may be in part because there aren't any. 


Q Well, I'm just referring 


to the report by J.N. Stein & C.S. Jessop in April, 


1973, for the environmental social == 


A What's the title of that? | 
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Q 

"An Evaluation of the Fish Resources of the 
Mackenzie River Valley as related to Pipeline 
Development, Volume I." 

A I don't have that 
particular One with me. Possibly you could read me 
what they had to Say. 

f | Q Well, for example, on 
page, 80, in paragraph 8.5.7 the authors are referring to 
the spawning habits in the Mackenzie Of the Arctic 
cisco and state: 

"No spawning areas were located. Suspected 

Spawning areas were tributaries of Arctic Red, 

Peel, Malcolm, and the Great Bear Rivers." 
Perhaps that's not a good one to read you. 

A That 18 in fact Saying 
that as far as we know they are probably in the tributa- 
ries rather than in the Mackenzie itself. 

Q Well, what is the present 
state of knowledge then about spawning along the Macke- 
nzie, in the Mackenzie River itself? 

A Well, the state of know- 


ledge is this, that a considerable amount of effort has 


direction. To my knowledge they have not shown that 
the species that are important either as sports species 
or as domestic species, or species that enter domestic 
fisheries, they haven't shown that these in fact do 
Spawn in the Mackenzie itself. 


Q It's a question of not 





been expended by the Fisheries Service under Mr. Stein's| 
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knowing but suspecting that there may be some spawning 
areas there. 

A It is possible, yes. 
Certainly. 

Q Ven "there ‘adit ficulty 
in the Mackenzie because of its turbidity? Isn't there 


a difficulty in locating spawning areas? 


A Very definitely, yes. 
Q Now, you mentioned -- 
end just Gay this in passing» tne Mast time’ —— aer 


when you take an experiment in a laboratory and apply 
it to field conditions, the result in the lab will 
probably be more onerous, if I can use that word, than 
the result in the field. 

A Ves: 

Q Isn't the reverse true? 

My advice is that -- 

MR. MARSHALL: He can't do 
it both ways. He can agree that it is, or he can agree 
that it isn't, but he can't agree with both. 

MR. RYDER: Well, I understand, 
Dr.McCart, and you tell me if I'm wrong, when you come 
to apply lab results to the field you usually add a 
measure of margin of safety in order to account for the 
adjustment from the lab to the field. 

A I don't. It depends on 
what kind of an experiment you're carrying out, but I 
think in general you'll find that animals kept, grayling 


and Ar _ctic char kept in the laboratory for’a pervod” of 
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time are living under rather unnatural circumstances, 


they're subject to stress. If you put them in the 


methanol bath they are not in a position to move out 
of there. Now they have extremely sensitive olfactory 
apparatus. They know that the methanol is there and 
in a natural situation they can move out of the area | 
if it so pleases them, whereas in a laboratory they 
must remain there for a period of anywhere up to two 
months, in our experiments. 

Q Are you familiar with a 
report by J.B. Sprague in 1970 entitled: 

"Measurem ent of Pollutant Toxicity to Fish." 
A No, . don’t think se, 
Q Seeing as how I haven't 


got it with me, I'll have to leave it. Perhaps aes eb 





can locate it before you finish I can take it up again. 
Now; =f I can turn to’ the 
subject of leaks which may occur during the testing of 
methanol, during the use of methanol in your testing 
operations, and I take it the applicant recognizes 


the possibility of leaks and the possible impacts that 


what proposals for containment and cleanup of methanol 
bn? 


| 
| 
| 
| 
| 
will occur, and I want to ask Dr. McCart or Dr. renstock 
| 
© 


that escapes during a test can be effectivein a situati 


WITNESS HEMSTOCK: Certainly 





we recognize that the possibility of damage due to | 
methanol is more likely to occur as a result of a | 
spill during the testing process than in any other part 


of the handling of methanol or getting rid of 2b ater 
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It's also pretty obvious and 


3 important too that the stream crossings are the low 


4 points in the pipeline, and that is the drainage point 


5 to which the methanol will flow if there is a break at 


6 the bottom. 
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Experience generally in 
testing is that the leakages or the failures are 
relatively small breaks and the flow is a small flow 
that, can be controlled. There are obvious exceptions 


to this, but that is the normal in a testing proce- 


dure. 


If a break occurs, the procedur 


that we would recommend would be an entrapment of the 
spill,using such things as diking materials, sandbags 
or that sort of thing, rather than any kind of earth 
moving to make a dam or a retaining structure, because 
we feel that that would probably cause more damage 
than the methanol itself. 

So the approach then would be 
to dam off the spill as quickly as possible, and then 
to install pumps and dispose of the test material as 
we suggested: either by burning or by distillation, 
and clean up that way. 

Q Rignt. If take it that 
that method that you have described applies to leaks 
on the valley side, but wouldn't apply to leaks that 
occur in the water itself? 


A Not in the water itself, 


Q Is there any measure 
or technique that can be used for containment of leaks 


that occur in the water? 


A Not that I am aware of tha 


would be very practical. The larger streams, of course, 


I suppose there would perhaps be little concern there 
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because of the dilution due to a break and the larger 


' erossings could be pretested, but a normal stream 


crossing of a relatively small break, I am not aware of 


any method that we would have that would prevent a 
leakage into that streambed. | 

@) Dr. MeCarc, can Ll ask, you 
if there was one particular time of year in which 
you would prefer the methanol testing to take place as 
opposed to any other time of year? 

WITNESS MCCART: Well. thank 
that the methanol testing has to be done during the cours 
of the winter. As a length of pipe is finished it would 
be tested and I might prefer to have it done during the 
middle of summer, but I don't think that this is a 
very practical suggestion, because of course in order 
to this you are going to have to disturb the tundra and 


etc., etc., and cause more environmental damage than 


simply by doing it during winter, in total. 


Q And I ask you now, Dr. 
McCart, to turn to the use of explosives in the con- 


struction. What are the problems that the use of 


explosives can cause to your -- to fish? 

A What problems? 

0) yes. 

A Mainly it has to do with 
shock wave affecting the -- disrupting the swim bladder 


the swim bladder and the fish die for this reason. 


0 T see, and 1. take it 


causing the hemorrhage of blood vessels associated with 
that that is more severe when the blasting occurs under 
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ice than it does when there is no ice? 
A Well, Dr. Wilimovsky's 


testimony indicates that, and I would assume that he is 





correct “in that, "yes. 

Q And what do you recommend 
to curb the harm caused to fish by blasting? 

A Well, I would prefer to | 
see, because of the problem with ice blasting, if oe | 
has to be done during the summer, or open water period 
at least. You would, if you have sufficient information | 
you would like to see it done at a time when it is 
unlikely that fish will be massing, congregating or | 
moving by an area in any large number. We would like 
to see the charges buried, and any case, with the con- 


struction techniques that are anticipated for crossings 


where blastings will be required. They will 


be buried in any case. Other studies have shown that 





where charges Sie buried, the danger to fish is very 
much reduced. 

Arctic Gas's response to the 
Pipeline Assessment Committee question number 45 would 
indicate that these charges will be buried at a depth 
of approximately 10 feet in most instances. 

@) Are there any steps that 
can be taken to frighten end fish away from the area? 
Or to remove them from the area? 

aes Well, it depends on the 
size of the stream. In some very large streams it might 
be rather difficult to do that kind of thing? ‘Tr a 


small stream, if it is sufficiently small, let's say 
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1 
we're a spring stream or something of that sort, it 
Z 
would be no problem, I think, to simply seine the 
3 : : : 
fish:out of the immediate vicinity of the area in 
4 ; : 
which blasting might be required and simply .confine 
2 
them with a fence or a seine or something like this 
6 
| so that they were out of the immediate area of the 
> 
blast. Let's say something beyond fifty to a hundred 
8 
meters. 
9 
Q But underneath that 
10 
that is a technique that you have seen and applied? 
ie ae 
A Seining? 
12 
Q Yes. 
13 
A Oh, yes, we can easily 


do that, as I say, only on small streams, however. 
On large streams you have got a much greater problem. 


0 In the winter time, I take 


it, there is really very little scope for protection? 

A Yes, I have been looking 
through the construction schedules and it looks as if 
probably the only major stream where there will be a 
large amount of blasting, is the Great Bear River, and 
the schedule there calls for ditching during July, 
August and September during a period of open water. 

‘@) Now, you have mentioned 
a couple of times in your evidence that fish populations 
in the Arctic are resilient and you have been asked 
some questions on that. 

Can I just ask you if you have 
any = I take it that that is a point which has some 


controversy attached to it, the resilience of northern 


fish species? 
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i. 
2 A Well, I think Dr. Banfiel 
3 might want to discuss this particular thing, talking 
4 about the plasticity eer etic Species in general. I 
i) think that my point would be as far as fish species 
6 goes, that they are adapted to short-term changes, that 
7 they can adapt or react in a way to cancel out any 
8 detrimental effects of short-term changes in the environ- 
9 ment as long as these aren't catastrophic in nature. 
10 So that they are plastic, they are adapted to a rather 
11 changeable environment. 
V2 Q Can you refer us to any 
1s studies which indicate this? 
14 A Well, I'd like to turn 
15 this over to Dr. Banfield, who would, I think, just 
16 consider this question in general terms. | 
Ly QO You didn't expect to be | 
18 heard from so soon, Dr. Banfield. 
i. a WITNESS BANFIELD: Well, I'll 
20 reply directly to the question. A good reference for 
21 you would be Dunbar, M.J., 1973, 
22 "Stability ang Fragility in Arctic Ecosystems," 
23 and that's published in the "Journal Arctic", Volume 
24 26, pages 179 to 185. 
25 Dr . Dunbar is a marine 
26 biologist and he #*reats this subject from the marine 
27 ecosystem approach. 
28 ) THE COMMISSIONER: Having been 
a given the reference, are you in a position to summarize 


30 what Dr. Dunbar has suggested there? 
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A fitsaveryundasiacukt to 
summarzizexsuccinctly. I think» this .will,probably- 
itmetak@ngamytleddeefrom| Mr.pRyder'saquestien tecme -= 
I think I will probably be questioned at length on this. 
I thought I was trying to answer a question. 

MR. RYDER: .CaneI go back then 
Bor you, or. MeCare? 

Q Te unwdersteodsthat: fash 
generally had slower growth rates in the Arctic than 
do their southern counterparts. 

WITNESS McCART: Yes. 

Q And doesn't this make 
them less resilient? 

A Well’, nwt act’ ists mayebe 


that quite the opposite is true»because they have 


slower growth rates, they also have very much longer 
lives and you don't have a situation where you have a 
single year class on which an entire popwlatton.as 
dependent for the production of genisis , eggs and sperms 


and things of this sort, so that you may have in the 


lake resident lake trout,maybe 15 or 20),fish from 15 to 
20year classes all contributing at any particular 


spawning, and for this reason,if a Single year class is 


lost, it may have some effect on the population but thi 


case of a, let's say, lake resident Arctic char or a 


is not necessarily going to be a long-term one because 
of the fact that there is this very considerable over- 


lap in year-classes. 


} 
| 
©) I see. What) about the 
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specific life histories that Arctic fish seem to 
illustrate? Does that not mean that they are, because 
of their habit of returning to the same areas and 
using the same areas for their life cycles, that if 
these areas are disrupted they don't have the ability 
to go to alternative less impacted areas? 

A Now that's in part true, 
but you know, they are what is known as reproductive 
homers. We're talking for instance about anadronmous 
species, the ones that go to sea and come back to spawn 
in asparticular,axnea. What you find in those species 
is that there is quite a distinct difference between 
the habits of the juveniles and the habits of the adult 
The ones that have gone to sea but have not yet mature 


and are coming back to fresh water simply to over-winte 


BS ee 2 Ee | em Le ORE See ee ee 


but not to spawn,may go to areas some considerable 
aigtance from where the actual Spawning takes place. 
In other words, the entire population doesn't necessarily 
come back to the same area,both to spawn and over- 

WaNite Gs In the case of Arctic char in the Sagavanirto 
River, for instance, most of the juvenile fish that com 
back from sea to over-winter are found in the lower 
reaches of the drainage in the vicinity of the Ivishak 
River, whereas a large proportion of the Spawning actually 
takes place 50 or 60 miles, further upstream,/tributarie 
upstream. So that if you were to go into an area where 
there was spawning and you in fact destroyed the entire 
population of adults as well as the eggs in the gravel, 


you would still have a segment of that population, of 


cg epee aden aae apc IAT 
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1 

. juveniles which may ave been 50-60a@ 100 miles away. 

3 In some instances we found fish that we had tagged 

a as Spawners on Joe Creek on the Firth River, and found 

5 them going uprivers hundreds of miles away in Alaska 

6 the following year, so this is another aspect of their 

7 resilience. 

8 Q AM sricht secant! Gorn 

9 you to page 26 and 27 of your evidence where you ack- 
10 nowledge your preference for the coastal route as 
11 opposed to the interior route, and from your evidence 
12 you seem to be basing your preference on the conditions 
13 in Alaska. 
14 A Thad S. enol ty. 
15 @) Now, 12.7 Juste asked vou 
16 to consider Canadian -- the situation in the Yukon, 
17 would you come tothe same conclusions? 
18 A No, actually looking at 
19 the Canadian situation we don't really have a..-—-we 
29 don't have a preference for either route if we looked 
21 only at the Canadian side. The overwhelming feature of 
22 the interior route and the one that leads us to vote 
23 against .ityis the situation.at the Canning River. 
ea We feel the pipeline could probably be built without 
ot major damage either along the coast or in the interior, 

26 | in Canada. Q Can I ask some questions 

oa on your views toward means to protect domestic fishing 
a sites, and Ikmow that as a biologist your Main concern 
oe is to protect fish, and as I understand your evidence 


you propose doing that by protecting the important 
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areas that fish use for over-wintering and spawning. 

But I wonder if we can get your assistance in the pro- 
blems that may be facing domestic Sites,as a result of | 
thie project, and T take 1t)that.there is --syou(d 
agree with me that there are some events that can affec 
a fishing site that won't affect the fish atyall, and 
I'm referring to problems such as heavy siltation in an 
area which may cause the fish to avoid that area, and 
no fish are lost as a result but the impact will be 
felt by jhe fishing site itself. 

Do you recognize that as a 
possible situation? 

A A, Situation ian which the 
siltation occurring as a result of some pipeline-relate 
activity drifts on downstream past an area where 
people are attempting to fish? 

fe) Yes. Can I give you 
an example of the Great Bear River crossing, the achi— 
vities on the Great Bear River? That may cause a 
problem of suspended sediments in the water for some 
distance so that the fish will tend to avoid the areas 
around the campsite, the fishing site at the juncture 


with the Mackenzie. 
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A TESis “aS posSiIbiliwty. “Now, 
there are references in the literature of fish avoiding 
silty waters, but on the other hand there are some 
species which in fact seek out silty waters to enter 
during the course of their migrations. One of the things 
that could happen, one of the things that very often 
happens, is that ifthe water is *very sTleyy- Lt 2s 
much easier to gill net fish than if the water is 
clear, because they cannot see the gill net and they 
are more inclined to run into it and be captured, so 


¥ 


it depends on the degree of siltation, how much),if the 


silty, it might in fact improve catches to some 


entire Great Bear River by m@me chance were to become 
extent. | 
Q I take it your review | 

| 

of the domestic fishing sites doesn't isolate those 


camps where problems are foreseen? 


A Well, our general recommen 


ee ee eee ener 


dation is that wherever there is a domestic site very 
close to the pipeline, that we attempt to move the 
alignment as far as possible, practicably possible, 
away from a domestic fishing site. 

@) So’ that: activities’ that 
may cause, and avoid -- may cause some difficulties 
in the location of the site, won't take place? That 


is what you are saying? 


ae 3 Wella ‘den’ t quite 
understand what you are saying. 
O Well, have you or has 


the Applicant in general looked at the problems which 
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; may result at fish camns as a result of these activities- 
I mean, do we know which of the fish camps are more 

? vulnerable to disturbance than others? 

; A In general, as-I say, 

5 


we want to reduce any disturbance in the vicinity of 
fishing sites. We have not in fact done studies of 
what is being caught at these sites. We really haven't 
approached it from that angle, no. 

Q Alerighiw 

A Except that we presume 


the ones that are closest, or right on the alianment, 


are the ones that are going to be most disturbed. 
Q What about the relation- 

ship between important fish areas that are used to 

support the fish populations that go to Fort Good 

Hope or the other fish camps along the river, and I 

am referring to situations where the spawning area, 

may be -- that results in fish in the Fort Good Hope 

area -- may be many miles away from the Fort Good 

Hope area itself. Now, have any studies been under- 


taken to draw that relationship? 


A To determine where the 
fishing -- I am not quite certain that I understand 
your question. 

6) To determine the important 


fisheries areas which support the various camp sites, 
fish sites, fishery sites, usedup and down the Mac- 


kenzie and in the Delta? 


A Well, to some extent, 


but, no, we have not gone out Of our way to -——"you are 
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asking the sort of question, do we know where the 
cisco Spawn in the Peel River, the cisco that 
are utilized by the people fishing in the Peel River, 
no, we don't have that kind of information in general. 
Now, in some instances we have an idea. We know, for 
instance, that the gqrayling that go up the Great 
Bear River, many of them have their source in the 
Donnelly River and in Three Day Lake, so in some in- 
stances we have this kind of information and in other 
instances we don't. 


O Is that a useful area of 


investigation? I can see that it is not a responsibility 


of you as a fisheries biologist; but it may be’ a.proble 
for the company. 

A I don't -- you see, our 
approach is to try and protect the fishery and to 
ensure that we don't have disruption anywhere along 
the pipeline route and you know, it would be useful, 
possibly to know exactly and precisely where fish were 
Spawning on the Peel River, but I think that we can 
do quite well without having that Petes piece 
of information. You know, a scientist cannot have 
too much information. 

QO Perhaps I can ask you, 
Mr. Hemstock, I am concerned about the location of 
stockpile sites and with the possibility of spills and 
things of that kind, that are located near fishing 
camps that are necessary for subsistence fishing for the 
local inhabitants of the area, and I am wondering just 


what the company's thinking with respect to this 
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general problem is. 
MR. MARSHALL: Could youlbe a 
little more specific, Mr. Ryder? I am afraid that 


Luam not with you. 


MR. RYDER: We know that this 
isa problem which cannot be characterized as a fish- 
eries problem, because important fish populations may 
not be affected; but it is a fish camp problem. 

Now, de doesn’t fall in 
De wMeCart’s area of responsibility, but 16 does, it 
seems to me, fall into the company's area of respon- 
sibility... It is a fish problem that is’ not, Dr. MeCare’s 
problem, and I wonder how it is being addressed by the 
company. 

WITNESS HEMSTOCK: Well, it would| 
certainly have to be guided by recommendations from 
Dr. McCart about the location of any facilities on 
water courses. 

With regard to, say, wharf 
facilities, we have tentatively located the proposed 
wharf facilities now. We would certainly be looking at 
those on a site specific basis with regard to the 
problems with fisheries. I was just not aware of any 
that might have a direct impact on local fisheries. 
However, that would be one of the factors that would hav 
to be considered on each final location, and with 
regard to the location of the wharf sites we do have 
a fair bit of flexibility in the location of those 


sites. 


Q What kind of input are you 
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looking for from the communities to help you in that 
regard? 

A About the only information 
which we have so far is Dr. McCart's study and some 
preliminary information which was gathered in the 
early part by some of our consultants. 

Q Dealing with monitoring, 
Det MeCarty7 during and "after construction, that is, 
if I can refer you to the Environmental Guidelines, 
which require proposals by the company for an effective 
pipeline performance monitoring system of inspection, 
etc. 

Now, what help can you give 
us in outlining the essential ingredients for an 
effective monitoring program? What is needed? 


WITNESS MCCART: A monitoring 


program -- there are several things meant by monitoring. 
In some instances people are talking about simply 
watching what is happening as the pipeline proceeds and 


making suggestions for changes if they notice that 
sedimentation haszbecome* excessive or something of 


this sort, 

On the other hand, by monitoring 
you might mean a rather detailed examination of exactly 
what has occurred as the result of a particular 
crossing with in my particular field 

is 


we would be interested in knowing/ what has happened 
to paraphyton populations, what has happened to 
‘penthic invertebrates and what is the extent of sedimenta- 


tion downstream and things of this sort. Now, that is 
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also a kind of monitoring program, but a much more 
detailed and scientifically oriented one. 

Q Well, there are really 
two kinds. One is to monitor the side effects of the 
activity and the other is to provide some kind of 
warning mechanism for impending problems which the 
construction activity may be approaching so that they 
can get ready to meet them. 

A Right, and of course 
Arctic Gas does propose to have a surveillance team 
in the field,on each spread)to give them warning of 
what problems might arise to precedes the construction 
teams to some extent so that this kind of warning 


f 
can be given, aS opposed -- 
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MR. MARSHALL: Mr Ryder, are 
you referring to a specific one of the pipeline guide- 
lines ?ri’m just trying to follow the que'stroning Nere. 

MR. RYDER? Yes. 

MR. MARSHALE? Is -that’ No. 10 
on page 16? 

MR. RYDER: Page 16, right. 

MR. MARSHALL: And that's 
pertaining to the operational period, as I understand. 


Min, IVES eas 


WITNESS McCART: This pertains 


fo Mie “operational period? 


MR. RYDER: Well,that one does. 


Ofers on page -- further on there is a requirement for 
monitoring on page 23+for continuous surveillance anda 
maintenance program along the pipeline right-of-way, 
and then 10, paragraph (b): 
"Plans to monitor the environmental side effects 
during and after construction." 
So we know that these monitoring schemes are part ot 
the responsibility cast upon you by the guidelines, or 
cast upon the applicant. iwant to get -your vVrews 
as to what are the essential ingredients for a success 


ful program? Let's deal first of all with the program 





necessary ©O monitor the construction, during the taking 


place of construction. 


| 


| 
| 


A As construction is taking} 

place? 
As | 
Q Yes. / Mr. Hemstock could| 


probably comment further on this, but obviously you hav: 
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to have people in the field who can detect potential 
problems before they occur. They have got to move ahead 
of the spread. We could make recommendations, we could 
make site specific recommendations at this point in tim 
-- if I may use that phrase -- but there are going to b 
situations which arise,as a result of annual variations, 
there are certain things which we hadn't anticipated | 
and you have to have people who are competent to recog- 
nize problems,in advance of the pipeline spread. At 
the same time there are things which are going to occur 
as construction proceeds and we have to be able to 
recognize the problem when we see it, and suggest 
mitigative measures in the field. 

Q Do you accept that, Mr. 

Hemstock? 
WITNESS HEMSTOCK: "Yes 


Q What size of program do 


you think we're looking at, in that case? 


A For the construction 
monitoring? 

Q Yes. 

A We're looking at the 


requirement for three inspectors, environmental 





inspectors per spread. We would anticipate nine a aia 
so we're looking at 27 environmental inspectors. | 
Q And I take it they would | 
work on a rotational basis? 
A Thats right ves . We 
would expect that a rough division of their duties, one 


would be involved with the necessary paper WORK Ji? ‘the 
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2 inspection of the camp and the eeeilities: and the 

a liaisson with governm ent, and other agency inspection 

4 teams; and the other man on the job would be required 

5 to do what Dr. McCart was describing, that is be out in 
6 | front and look for potential trouble spots and then 

7 also to follow the ditching, construction and so on, to 

8 see what was going on on the spread itself. 

Oo: Q I ask you now what you 

10 propose for the post-construction period of monitoring? 
ie A Well, during the operation 
TZ and maintenance,I would see the major part of the 
13 environm ental monitoring occurring with the routine 

14 operation and maintenance surveillance of the pipeline, 
Lo and that would be -- that would include routinely 

43) checking for such things as the caribou migration and 

Ibe) so on, the very visible parts of wildlife observations; 
18. but it would also include a more detailed monitoring, 

bu) which would follow up such baseline studies as we 
20 have done at Chick Lake, which is our major research 
22 site,where we have done a great deal of detailed base- 
ee line work. We would plan to follow through with that 

23 and carry on the same kind of studies after the con- | 
24 struction of the pipeline to see what the impact might | 
Z> have been on a more site specific basis. 

26 | While that is the major site 

Za of research, there have also been a number of other | 
28 smatler sites where more spedfic swork has been done. 


| 
29 For instance, I think Dr. McCart's work at Vermilion 
30 Creek. We. could go back there and see what the impact 
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-- what impact had been registered as a result of the 
construction of the pipeline. 

Q Can L,ask, you, Dr. McCart, 
to refer back to your evidence last time when we were 
discussing the recommendations you had to protect 
water bodies,where you lacked sufficient local knowledge 
to provide site specific proposals, and you suggested | 
classifying streams. Can you expand on theat2 What | 


Classifications did you have in mind when you gave that 





aS a4 SOlULiOn: 
WITNESS McCART: Well, an exam- 


ple of the kind of classification we would have in mind 





is the paper by Craig & McCart which appears in 
"Arctic & Alpine Research," 1975),this year, in which we 


Classified atreams on the North Slope into three major 


\ 





categories. They are rather broad general categories | 
but we feel that this is a realistic categorization for) 


streams from the Babbage River,at least. as far west | 
as the Sagavanirtok, and we have not attempted this | 
kind of classification in the Mackenzie Valley, but I 
am fairly certain that the same kind,of thing could be 
done, based in part in seasonal flow characteristics, 
based in part on water chemistry, based. in; part Jon | 


benthic invertebrate populations which are, as a matter 


of fact, a consequence of the seasonal flow patterns in 


these streams. 


Q And do I understand you 
to say that the measure of protection you would recomm— 


end depends upon the classification that the stream 
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would be assigned? 

A The kinds of measures, 
yes. For instance, we Classified some streams as spring 
Streams. These are fed by spring or you see. they run 
year-round and are a major source of water in streams 
on the North Slope. We Classified another group as 
tundra or foothills drainages. These typically run only 
during the summer, and are dry during the course of the 
winter, so that with winter construction we would 
recommend quite different approaches to these two kinds 
of streams. One is running in the winter; one is dry 
and frozen to the bottom . 

Q And can this technique 
be applied to the streams flowing into the valley, into 
the Mackenzie River? | 
A Yes, I think so, but I | 
think that probably there would be more categories 
along the valley than there are along the North Slope 
where there is a rather Simpler situation. 


Q Now, last time you were 





—- you said that any decision you reached with respect 
to the requirements for a particular stream,in terms 
of the measures needed to protect fish that use it, 
would not vary, depending upon your anticipation of 
future development; that your decision with respect 
to a particular water body would be the Same,whether 
you considered the gas pipeline alone or whether you 
considered the gas Pipeline in the context of a trans- 
portation corridor. 


A We want to define 
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"mitigative measures" so that there is an abselute 
minimum of disturbance to any stream regardless of 
whether it might subsequently be wiped out as a result 
of some other kind of development. | 

0 So you wouldn't ‘consider | 
future development, but you might consider past eg 
ment which had already impacted the water body. 

A WEL? “tac Ss “crue. "2 
would probably be less concerned about a pond or ‘a 
lake that had been turned into a sewage lagoon,than I 
vaild about one which was comparable in every other 


way except that it was still in its natural state. But 


I don't think that I would sit down and make differing 


‘regulations for this kind of CNL nos 


Q Well, you have to decide 
whether to protect the stream or not, whether it's 
worthy of protection. 

A Well, as I say in our 
minds all streams are worthy of protection and we want 
to ensure that a minimum of damage is done. If ers 


got to be crossed, how can we do atte miniamzze the 


effect of the pipeline on that stream? 

Q You recall last time we 
discussed in the beginning,;three types of research 
necessary to discharge or to provide enough information 
to the engineers so that the engineers can satisfy the 
requirements of the guidelines, and I'm referring 
epeciftically (to the requirements in fhe environmental 


guidelines dealing with river and lake regimes to 
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provide specific proposals that will minimize inter- 
ference with fish passage or whatever particular con- 
cernayoulhhaves Now; idoryou,agree that» these)three 
levels of research are required before you can provide 
the engineers with sufficient information so that they 
can come up with the specific proposals required by 
the pipeline guidelines ? 

A I must admit that I 
don't recall the three levels of research. 

Q All¢eecioqhty,ed “Idvag ust 
relate them to you again. 

A Yes. 

Q The first is a gathering 


of baseline information. 
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iN Yes. 


Q And the second is-the 


twofold task of first determining the change in the 


habitat that you anticipate,as a result of the activity 


and secondly, determining the tolerance levels of 
the various species to these changes in habitat. 

A mes. 

Q And then the third level 
of research, is performed, I take it, by engineers, 
mainly, to provide the specific methods needed to keep 
the changes in habitat within the tolerance levels 
that you have found for fish? 

A Yes. 

Q Now, do you agree that 
the first two levels, the types of research are 
required to enable you to give the information that 
the engineers need so that they can provide you with 
the specific methods necessary to keep the tolerance -- 
necessary to keep the impact within the levels that 
the fish can tolerate? 

A Not entirely, because of 
course this business, you come to this question 
of what are the tolerance levels of various species. 
Now, our approach has been to attempt to define 
mitigative measures to protect even the most sensitive 
species, so that we feel that if we can protect the 


most sensitive species in, any particular area, we will 





be in fact protecting those that are more tolerant withou 


having to go through what probably is an impossible 


task of determining what the tolerance is of the thirty 
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a or forty species that are likely to be found along the 




















2 pipeline route, or every parameter that is likely 
3 | to change, even temporarily as a result of the construc- 
4 tion of this pipeline. 
5 Q So you apply these 
6 | three types of research to the weakest link in the 
7 chain then? The weakest species? 
8 A Those species which, are 
] generally considered the most sensitive. 
10 Q Right, and I take it 
1a the grayling would fall into that? 
LZ A Well, there is some 
13 question. Without getting into great -- 
14 Q Was that why grayling 
15 eggs were selected for you methanol tests? 
16 |) MR. MARSHALL: He hasn't 
17 answered the question. | 
18 A The. Gatficulty, as ft | 
19 was going to say, is that it is very difficult to 
20 know exactly what is sensitive among those species 
21 along the pipeline route and just let me make the 
22 point that species which may not be intolerant, or 
23 may be very tolerant in southern Ontario, such as the 
24 pike, may in fact,at the periphery of .theirurangésin 
an the Mackenzie Delta, be rather intolerant of environmen- 
26 | tal changes, so it is very difficult to say that because 
27 a species is tolerant of,a particular environmental | 
28 insult in one area,that it is also going to be tolerant 
29 over its entire range. 


30 So to answer your other questipn, 
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the reason we chose the grayling is because it is the 





most common species over the length of the pipeline in 
the most -- found in more streams than any other -- it 
you 1BSk at the entire length of the pipeline in 
the Northwest Territories and in the Yukon and in 


addition to that, of course, it is also an important 


sport species. 

Q Well, whether you picked 
the most sensitive species or not, I take it we are in 
agreement that these three levels of research are 
necessary to enable the engineers to produce the kinds 
of methods and techniques required by the guidelines? 

A We have to -- again, it 
boils down to this question of what tolerance limits 
are. We have ere estimate of what the tolerance of | 


various species is, or what the tolerance of fish 





in general to a particular form of environmental 


change is, yes. 


Q So we agree that the 


tolerance level is information that is worth acquiring? | 


A It isn't necessarily 
kind of information that is available in large part in 


the literature already. You have to certainly have an 


jdea of what their tolerance might be. 


something that you have to do de novo. Tt ase*the 
Q Are you satisined += you | 
} 
said last time that the bulk of your work was directed 
to the gathering of base line information and I wanted 


to know whether you are satisfied that you have 


given the Arctic Gas engineers sufficient data to 
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enable them to produce the methods of control that 


are required by the guidelines? 


A Well, we have certainly 
led an experimental work in what I consider to be 
the three major areas where tolerance may have to he 
established. Number one, we have looked at sedimenta- 
tion. Number two, we have looked at methanol and its 
toxic effects and we are still continuing our work in 
that area; and number three, we have also done work on 
the tolerance of Arctic char to low oxygen levels. 

Q Can you point me to your 
work on sedimentation? 

IT didn't know that we 
had tolerance levels of fish to sediment loads. 

A Well, we have done 
experimental work, we have not looked at the tolerance 
of these things to suspended sediments. We have 
looked at the effects of sedimentation on benthic in- 
vertibrate populations specifically because we feel 
that these are far more sensitive,in general), to this 
kind of change than are fish populations. 

Q Then I take it in any 
event with sedimentation, your approach is to minimize 
it no matter what the tolerance levels of fish may be? 

A That 1S Tight. 

MR. RYDER: Thank you, Dr. 
McCart. I have no further questions on that subject, 


Mr. Commissroner. 


MR. SCOTT: Mr. Commissioner, 


we now come, I think, to Mr. Hollingworth on the 
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' 


1 ultimate cross-examination. I understand from Mr. 





> Hollingworth that he is only prepared today to cross- 
3 examine on the subject of birds. Other participants 
4 are prepared to cross-examine on the full range of | 


5 topics that remain and we will fit Mr. Hollingworth in 


6 | little later on in the balance of the topic. 
fa THE COMMISSIONER: All right. 
3 MR. HOLLINGWORTH: I am 
9 sorry, Mr. Commissioner. I am a bit ;confused as to 
10 what the arrangement was in the last portion of this 
17 phase, but I am expecting my advisor up tonight or 
12 tomorrow and I hope we'll keep the questions very 
13 much to a minimum on the other topics. 
14 CROSS-EXAMINATION BY MR. HOLLINGWORTH: 
15 ‘ Q Dr. Gunn, I would like 
16 to discuss primarily the subject of the peregrine 
17 ees you and I take it that you would agree | 
18 with me that it is a rare and endangered species? 
19 WITNESS GUNN: Yes. 
20 Q And therefore, that 
21 anything reasonably possible should be done to 
22 protect it? 
23 A- Right . 
24 Q And this is true not 
95 only from industrial or construction activity, but 
a even from surveys of nesting sites during a sensitive 
54 ‘season? 
28 A Yes, that is so. 
29 Q And I understand that 


30 | that is to be about mid-May to mid-September? 
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A In some cases it would " 
as early as the beginning of May. 
Q Well then, could we say 
the beginning of May until mid-'September? 
A Right. 
a Q And you would agree with 
me on that. 

Well, do you support the 
principle of those concerned about peregrine falcons 
should pool the information that they have so that 
surveys and studies avoid duplicity and are kept to a 
minimum? 


A I think it depends on 


what surveys are being done and by whom. The whole 


subject: of peregrine falcons is very sensitive because 
the birds themselves have some price on their heads 
and I wouldn't agree to widespread dissemination of 
knowledge of where they are nesting and what they are 
doing unless I were very sure that the person 
to whom the information is being given would be able 
to keep control of that information. 

Q Well, assuming that you 
got that assurance, would you then agree with the 


general principle that I have enunciated. 


A Yes, I would. 
Q I take it that you follow 


that principle when you have worked in co-operation with 
the Canadian Wildlife Service? 
A Yes, we did. 


Q And I understand that in 
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this program that you have, let's say, co-operated in 





common cause with the Canadian Wildlife Service who 
have permitted you access to their working files on 
known nest sites of peregrine falcons? 

A No, we have not had 
access to their working files. | 

Q Have you had access to 
their information as to the location of peregrine 
nesting sites? 

A We have had access’ to 
some of their information, where it is pertinent to 
the proposed pipeline. | 


Q Let me rephrase that. 


Within a reasonable proximity of the proposed pipeline 


route and let's say five miles on either side throughout 





the length of the route;has the Canadian Wildlife 


Service provided you with a list of known nesting 


| 

sites of peregrine falcons? 

A Yes, they have ona 
confidential basis. 

Q I assume that probably 
one of the reasons for this would be so you could 
avoid disturbing the peregrine falcons,in work which 
duplicated essentially what the Canadian Wildlife 
Service had done? | 

A Well, we quite early | 
decided on a policy that,inasmuch as the Canadian 
Wildlife Service was studying these nests, it was not | 
necessary for us to do so too, and we could rely on 


their information as to what was happening to them and 
thus we needn't duplicate the work that they were doing. 


‘ 



































mk be sr8qo~09 vas ete! ‘abines tech Fide 
ete od a: ial 

odw opiviee etilbliw netbeans? edd Wik a ‘3 a 

bal : Me si a 7 

il wont I 


won 















no aoif® entxrow aieds od B29995 woy bed: ite 


Sencatet ontipeteg to eadia. + 





' 
I ¥ ‘,™ 


d - bed gon sved ow ,ov A 4 
- 


? ‘ 
.eslit paidxiuow sted? 03 #29996 j; 
of Beovos bed voy S8V5H °) " 


» 
enkxpsieq to nolyssol of3 oF es nots smzo%nt t1isdz 
| | caste paitsesn 
od easnce Bad oven aW A r 
ot $nentt19q ef +t stedw .aoitsmuotat atodt to emoe 
| | ,oniileqiq Bsazeqord ots 
| .jsd3 sesidqez em sel 0 
| sitisqiq besogortq edt Io ysimixo1rq eldsnoepex 8 niddiw 
| suonpuoxds ebiea xodtte no aslim evi? yee e'stel bas scv6e1 
(hfEW asibeas>? eft esdiostuox sds 29, dyno. oils 
opnitesn awont to teil s Aziw moy bebivena soivre2 
| fenooisi enixupateq to getia 
& 10 6«4aved yesd? ,asY A ° 

saieed (Let3nebitacs 
Y{dsadotq 26a5 emuears IT 0 ., | 
biuoo “a oa ad Bluow etdi xot snoaser exis 20 eae! 
foidw Axrow mt,enooist enitpexzsg sit paiduvzeth biovs 
SiiIbItw asibsasd sit teriw yviletiaeses ‘bodsoitqub | 
Sonob bsd soltviee 
(fuse stiup ow ,liew A doe 
nsibensS sit es doumasnt «tedt een te 5 moO oe D 

a 
Zon esw tt ,e3aen seeds patybutea sew eoivies mao 
no ylex Biluos sw bins 100 oe ob of au ree a xs 


a modt o2 prineqqss enw er od a6 fnotse ech 
Japate 5 ezew yous stadt Arow ond stsoilqub ; been 





a 


ALLWEST REPORTING L-TD. 
Fa) 

















14104 


IPUABY 2, Bit. Banfield, Gunn, Hemstock 
McCart, Jakimchuk 
Cross-Exam by Hollingworth 


MR, SCOTT s I have some 





difficulty hearing Dr. Gunn. 
MR. HOLLINGWORTH: Yes, I have 
too. 


MR. SCOTT: Is he not close 


to the microphone or isn't it turned on sufficiently 
ou 
WITNESS GUNN: I'm not sure 
that it's on. Is that any better now? It's switched 
the other way. 
MR. HOLLINGWORTH: Q And would 
I be correct in assuming that you also have contributed 
your information to the general reservoir of knowledge 
on these birds that the Canadian Wildlife Service has? 
A Yesour thatisttrue. | 
Q Do you know if Canadian | 
Wildlife Service extends this same program and eouiaeeey, 
to other biologists interested in the peregrine étieonsl 
A I don't know. 
7 Q Now, on page 45 of your 
evidence, Dr. Gunn, reference to 1] raptor nest-sites 


/ within 3 miles 
Of the proposed Arctic Gas route, how many of those 


are peregrine falcon sites? Tiatts inltthe rst 
complete paragraph. 

A This is pertaining to 
the area from the Mackenzie Delta southward, I think 


‘that's the reference in'the paragraph. I would think 


a 


that more than half are peregrine falcons. 
Q Is there any way you can 


check on that and be more specific with an answer later 
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A Yes, we can do that. 

Q Fine. Would you know ho 
many Of these peregrine falcon sites would be in the 
Campbell Hills specifically? 

THE COMMISSIONER: Dr. Gunn, 
if you are concerned about any of these questions, 
getting too close to information you regard as confi- 
dential, don't hesitate to say so. 

A AT eUene, (ell. gee 
like to Say two things about this. First of all, the 
pipeline in the Campbell Hills area does not approach 
very closely, all the peregrine falcon nests there. 
Then secondly, it is known to be one of the -- or has 
been one of the greatest concentration areas of falcon 
nest-sites in North America, and thirdly, Canadian 
Wildlife Service would like to maintain confidential 
the figure of active nest-Sites there. The Hhduota nehisbohs 
is available or could be made available if the EP Tcbiety 
Wildlife Service wishes to release it. 

MR. HOLLINGWORTH: Now what 
are the other raptors whose nest-sites are included in 
that figure of ll that’s on page 45% In other words 
other than peregrine falcons? 

A Well, I can give you 
the precise breakdown when I give you the rest of the 
information. 

Q Thank you, sir. Now, 
again this is all with reference to the caution that 


the Commissioner has just given, but throughout the 
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| 


length of the prime route from Prudhoe Bay to the 60th 


Parallel, can you tell me the shortest distance from 


or 


the proposed CAGSL route to a peregrine falcon Aeoeiea 





site"? 

A I don "@°think’ “the “route; 
that is the right-of-way, is sufficiently clearly 
defined to give you a measurement in say yards, but 
there are certainly some within two miles, and probably 
some within one mile. 

Q And if I asked that 
question with reference to compressor station sites, 
could you give me an answer? 

A I think I would have to 
check that in order to give you an accurate answer on 
that. 


Q Thank tyou f*and "Prom'*a 


proposed airstrip? 

A i think that that would 
come out to be the same as from compressor sites becaus 
the airstrips which are close to peregrine falcon 
nests tend to Mey creaeee sites. 

Q Would you check on that 
and let me know? Now, has there been an instance 
where either the pipeline route or rather any of the 
pipeline route$or a compressor station site or an 
airstrip site has been moved to lengthen the distance 


from a peregrine falcon nesting site? 


A Not that I know of. At 
present we have notified Arctic Gas that there are 


confli cts in some areas and these are to be looked at 
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to see what accommodation can be made. As far as I know, 





no decisions have been made to this point. 

QO Are you in a position to 
tell me where thoselocations are? 

A The two I Bond think of 
are compressor sites CA-09, I think it 1s, and M-9 and 
M-11 on the Norman Range. 

Q Now, are any of the 
components I've been discussing, the pipeline or a 
compressor station site or en airstrip site within 
such a short distance of a nesting site that in your 
opinion something has to be done to avoid potential 
harm to/peregrine falcon? 

A It is our recommendation 
that whenever a peregrine falcon site is within 2 1/2 


miles of either the route or a compressor station,that | 





efforts be made to move the line or the site to eeeceut 
impact on the peregrine falcon site. 

Q Well, are certain moves 
recommended by you to stay within that rule then? 

A I think that in the case 
of the two that we have mentioned, there is difficulty 
in moving them, and we have recommended that the con- 
struction on the compressor site be undertaken in the 
winter rather than in the summer, which is the normal 
-- is to be the normal procedure. 

Q They are the two trouble- 
some spots in that regard? 

A Vee... tt Will pe preflex- 


able if a site can be moved; if there are cogent 
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reasons why a site cannot be moved, then our recommen- 





dation is that construction be during the winter rather | 





than during the summer. | 

Q Now in the event that | 
this winter construction program were not to be carried | 
out, and the components weren't moved, what do you | 


predict would happen? 





A It's very hard to say 
what will happen because experience has been very 
variable. Some birds can endure considerable Mice inkiont 
Other birds do not appear to, so there is no hard and | 
fast evidence to show you what is likely to happen. 
You can expect that some birds will not endure and 


that some birds will. But you can't say which are going 


to be which. 





QO I understand that the 


essential concern with reference to disturbance is the 


possible loss of a year's hatch. Would that be right? 


A I think it goes beyond 
chat. 

Q How does it go beyond 

A The site itself is 


that? 
| 
| 
traditionally used, it may not be used every year but | 
it may be used quite a few years, out of say ten years, | 
and that while it would be important not to lose a 

| 
year's hatch, it would be more important if the effect | 
were to cause the birds to abandon that site completely 


THE COMMISSIONER: If the birds 


abandoned that site completely, what's the problem? 
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Would the birds be unlikely to discover a new site 
Suitable for nesting in the subsequent year? 

A I've seen some evidence 
that would agree with that, sir. There do not 
appear to be very many Suitable peregrine falcon sites 
in our area. They have to have not only a good ledge 
for nesting, it also has to be in an area where there 
are enough prey species to support it. So you have to 


have a combination of the two, and it's not easy to 


find those ones that have not already been used. 
















. 





sstie noetse® saitpszeq ol dad bo Yast ytev ed 4 






’ 
: 


SaAeY iimcunilae ipaga potas Rees 





nl 


sonebive emoe meee ev"l A oD ed iade : oa 





bow 201 


) seers 
epbhel hodp 5 yin jon svad oF eved youT BOTs x0 a 


ton ob erent puke Jed ish esips bL 








sisitt atedw sets ns ni od ot esd opis ti ,pnigeen sci = | 
ot ever voy o8 .at: sxoqque ot esioeqa yetq dovone sis 
ot vese don a'al bas. ,ows ofa to nolttsenidmos s svad 


beep need vhsexis ton svsnd tent. aeno0 aeons Bbnit 


14110 


ALEWES T REP OR TING “Lap. 


r= 


























JONABY 2, fic. Banfield, Gunn, Hemstock, 

McCart, Jakimchuk, 

Cross-Exam by Hollingworth 

THE COMMISSIONER: Right. 

MR. HOLLINGWORTH: Q I take 
it that if you lose a year's hatch with a relatively 
small number of birds of a particular species, it is 
important in respect to the overall population? It 
has to be, doesn't it? 

A You are talking now 
about the hatch from one nest site? 

Q Mess 

A I think that would only 
be the case if the overall population were extemely 
low. I question whether the loss of one nest site, 
one hatch at one nest in one year would have a signifi- 
cant effect on the peregrine population. 

Q Now, to deal with the 
disturbance from aircraft, looking at page 39 of your 
prepared testimony, in the last complete paragraph, 
you state in the second and third line: 

"Helicopters at 1,000 feet were more 
disturbing to birds than fixed wing 
airerart../ 
Were the fixed wing aircraft also flying at 1,000 
feet? 

A Yesc 

Q But looking now at 
volume 14 of the Biological Report Series, I refer 
you to page 189, and I interpret the last paragraph 
on 189 that goes over to 190 as saying that "you don "t 
have enough information to draw conclusions as to the 


relative effects on black brants,, geese or on Avetere 
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' 


Tern. 1s that a fair assumption? 

A That assumption appears 
to apply to black brant, is that what you said? And 
Arctic Tern? Q And Arctic Tern? 

A No, it says of the 
three remaining species the Arctic Tern proved to be 
the most sensitive to both forms of aerial disturbance, 
fe that right? 

Q All right,.504at 2s 
referring only to black brant. They don't have enough 
information to draw a conclusion. 

A It does say here, however 
that 500 was the greatest altitude tested for a fixed 
wing aircraft -- 

Q I was going to come to 
that in a minute. I understand, and they didn't 
fly.a fixed wing .aircraft over, 1,000 Eeetyin this 
cect (= 

A That is what it says here 
eit 

Q And on page 167 of the 
Biological Report Series, there is a reference, well, 

I don't know that you necessarily need to look it up, 
maybe you would agree with me. It states that a 


heli copter did not effect incubating eider ducks. 


A On page 167? 
Q Yes. 
A No eiders have appeared 


to have been disturbed by the helicopter flights? 


Q Yes. 
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A Ain TLgne, 

Q And then further down 
YE estates: 

"Tt is apparent from these experiments . 
that nesting eiders will not flush from a 
nest unless subjected to extreme dis- 
turbance." 

A Pol dee cae, 

Q Then on page 182 there 
is a similar reference made with fixed wing aircraft 
with respect to the common eider. 

A Richt. 

The reason for this, perhaps 
you would like me to explain that. The reason Los 
this is that the eiders were sitting on eggs and 
they stuck it out very well. The disturbance had 
to be extreme before you would drive an eider duck, 
who is incubating eggs,off its eggs. Other birds on 
the strip that were not incubating eggs,had much less 
tolerance. They flew off when the aircraft were at 
greater heights or much less tolerance to human dis- 
turbance too. 

Q Well, was there a com- 
parison between those other breeds with respect to 
helicopters and fixed wing aircraft, other than the 


ones that we have been discussing? 


A I imagine we could find 


something on glaucous gulls here. 


Q Well, I agree with you 


there. Glaucous gulls were more disturbed by helicopter 
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i : ; ; 
than fixed wing aircraft, that i¢ the Case, isn't it? 
2 
A Table on 185 gives the 
3 
response from non-incubating glaucous guils to 
4 ; 
fixed wing aircraft, but it doesn't give response 
5 
to helicopters; however, table 10 does. By comparing 
6 | 
H these two tables we can get some idea of what happened. 
7 ae ; 
Table 10 incidentally, shows aircraft height at 
8 Saces! : : 
Phialiaps Bay, fixed wing at 1,000 feet. 
9 

fe) Well, what I am concerned 

10 

With 25 this, Dr. Gunn, you have got the statement on 
a 

page 39 that helicopters are more disturbing to birds 
bay ; : 

than fixed winged aircraft and I am just wondering 
13 

what birds you are speaking of when you make that 
14 

reference. 
us ; ; 

A Well, in this particular 
a8 experiment the birds that were there in most numbers,» 
ye where you could rely on results) were glaucous gulls. 
ee There were other birds there, but in smaller numbers. 
oe There were a number of Arctic Zerns, but the other 
= species were there, black brant, eider, were there in 
21 

only very small numbers. 
a QO Well, I understand that 
ay peregrine falcons, eagles and ospreys are not affected 
2) 
a as badly by turbine helicopters as they are by fixed 
20 
| Wing aircraft, Is that correct? 
ee A Peregrine falcons, eagles 
Zi 
and ospreys? 
si Q Mm-hmm. 
aa A Are not affected as much 
30 


by turbine fixed wing aircraft -- 
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my ey Pes McCart, Jakimchuk 
Cross-Exam by Hollingworth 

i Q Turbine helicopters, as 

2 they are by fixed wing aircraft. | 

3 A We don't have any direct 

4 evidence, or we have no experimental evidence on that. 

5 I do know, however, that we have reliable etawias Oe 

6 gyr falcons actively diving on helicopters. 

7 Q Well, are you familiar 

8 with the work by White and Sherrod of 1973 entitled 

9 "Advantages and Disadvantages of Rotor Winged Aircraf 
10 in Raptor Surveys? 
1 A I believe I have read tha 
12 yes. 
13 Q Well, doesn't that make 
14 the statement that peregrine falcons, eagles and ospreys 
16 are not affected as badly by turbine helicopters as they 
16 are by fixed wing aircraft? 
17 A Well, if you say it 
18 does I am sure it does. However, that experiment, that 
19 work applies,;I think,to the Aleutians and to Alaska, not 
20 to the area where we are working in. 
a Q In the instances where 
22 you found helicopters more disturbing to birds than 
23 fixed wing aircraft, do you have any explanations as 
24 to why that is? 
25 A There are two factors 
26 | here I think to consider. One is the noise resulting, 
27 occurring from the -- arising from the aircraft, and the| 
28 other is the configuration of the aircraft, the shape 
2a cf ia Oe sag 





QO Well, now, coming back 
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Cross-Exam by Hollingworth 
a minute, you have stated that White and Sherrod's study 
was in the Aleutian Islands, but I understand that with 
respect to peregrine falcons at least, that the Canadian 
Wildlife Service has reached the opposite conclusion 


from you, that they find fixed wing aircraft more dis- 


turbing than helicopters to peregrine falcons. 
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1 A All I can say is we 

2 have not done comparative experiments on which are 

3 more disturbing to peregrine falcons. We have done some 

4 experiments with gyr falcons with helicopters, and we 

5 now have some idea of where the threshold disturbance 

6 | is there. 

A Q And did you find that 

8 gyr falcons were disturbed more by fixed wing aircraft 

9 or by helicopters? 

10 A The figures that I recall 
hale pertained to helicopters, and I'm not sure that I can 
ps recall what happened with fixed wing aircraft. 
3 Q Well, are you familiar 
14 with the conclusions reached by the Canadian Wildlife 
Ts Service that again,in the case of the gyr falcon, they 
16 found that the fixed wing aircraft more disturbing than 
i helicopters? | 
18 A I think I have heard them | 
19 speak of that, yes. | 
20 Q And have you heard them | 
rs speak of the conclusion they reached with respect to 
22 peregrine falcons? | 
23 A No. 
24) Q Now, when you were suede 
25 ing your experiments with snow geese, and the effects of 
26 helicopters and fixed wing aircraft, what type of 





No 
~ 


aircraft were used specifically? 
28 A We have that detailed 
29 information in Volume 27 of the Biological Report serie 


30 If I may, I'll refer to that. 


| ene ona! 
wand = BOX: 
_9w akiane ns ne a A ts sf 


amos enob sve oW .enodis? Snizpeteq og pads pels 
Lie: 







Si6 floidw m0 Steen tare ev ite isqmo 







ni 
- 










2w bes yetetqooL ter ddiw anoolst ryg — 2 +i x6 


- 


| rae - 





seaudaeanal Hlodesidy of3 exoriw To BebL sarc 




















, . sored ied 

. J ) Oe Aa 
dsd3 Halt voy bib Had 8) 

: #tetorts paiw bexit yd stom bodtutaib stew anoolst 7¥P 


Satesqooifed yd z0 
Ifeost IT 3tsdt esropii oT A 
ns> I t6cd+ sxya ton m'E Bas ,etetcooiled of benistisdq 
-tistoils pniw bexi? dtiw banoqasd terw Lleoex 
: . 
teilimst soy sis ,iliswW Q 
STiib({iw nsibsnsS eft yd boerlosex atiokeu Lonon ont As¢iw 
yeds monis? 1yp sda %0 seso edt mh yaieps seis so ivie2 


é 


| ne sd3 onidivsetb si0m tistotis paiw Bbexti siz gads Bavoi 
Ee Terasqool lad 


. bused svsd I Anrtd? I A 
,eey .3sda to Assqe 

modt Sised voy sved BA Q 
o2 Josqeerx dsiw berisses yeds noiawlono>m eft Io Asege 
Fanos leTene tp eIes 


| ou A t, 
Pisin stew voy nenmw ,wou- QO | 
G atostie sit bas ,eesep wone diiw etnemineqxs as0y pat 
to sqyd tedw ,ttexotis pniw bexi? 5s aretqooifed : 
Sylisotiioege bees sxsw taxoxts | 
balletob tsdt sveA ow A _ wv 


. sites s10qgeHh Isoipololad edd to TS emyloV nt aol? 





ALCLWEST REPORTING L-TD. 14117 














BURNABY 2, B.C. 


Banfield, Gunn, Hemstock 
MceCart, Jakimchuk 
CrossExam by Hollingworth 


fe) Would you give me a-~ 
pardon sir? 

A In chapter two of Volume 
27, page 5, under "Methods" and having to do with the 
experimental overflights,it states that we used as 
fixed wing aircraft a Cessna 185, and as a helicopter, 
a ,Bell 206-38. 

Q Did you use a large 
aircraft as well as a Cessna? 

A No, but during these 
experiments while we were watching the goose flocks, 
we kept track of the results of what happened whenever 
any type of aircraft went over,and we categorized these 
too. This is also reported in here. We divided those 
into large aircraft, medium aircraft, and small air- 


craft, and small helicopters. We didn't see any other 


types of helicopters. 


Q Now, in your opinion 
was the disturbance caused by the turbine whine, or 
visual impact, or something else? 

A I don't think we were 
able to reach any conclusion on that. The conclusion 
we’ did reach was that the birds were disturbed by 
helicopters from a greater distance but that fixed 
wing aircraft caused them to fly farther and take a 
little longer to settle down than helicopters did. 

Q Weltrei ry isscnlt it a 
fact that the avian response to aircraft varies with 


the species, the time, the season, perhaps also with 


previous exposure? 
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A Very much so. 





Q And I think you said that 
some of the birds flushed earlier with helicopter 
approaches than with fixed wing approaches generally. 

A That's right. 


Q But by the same token 








they would remain disturbed for a longer period with 
fixed wing disturbance than with a helicopter disturban¢e. 
A That's true. 
Q And the calculations 
indicated that if disturbance from a Cessna increased 
to .5 flights per hour, the energy lost by juveniles 
reached 20.4%. 
A That’ Se true. 
THE COMMISSIONER: What was 
that last statement? 


MR. HOLLINGWORTH: The nalteuiaes 





tions that Dr. Gunn and his associates reached were 


flights per hour, the energy lost by juveniles 
reached 20.4%. 


A That would be assuming 


that if disturbance with a Cessna increased to .5 
other things remained equal. 

Q But the corresponding 
traffic of B206 helicopters would cause the energetic 
reduction of 9.5% with juveniles. 


A Right), Tight. 


Q So really feeding snow 





geese would be, disturbed regularly, would be more 


affected by a light fixed wing aircraft than by a light 
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ne turbine helicopter. 

Zz A That's what the figures 

3 Show, yes. 

4 THE COMMISSIONER: You're 

=) satisfied, I take it, Dr. Gunn, that the work that 

6 | you and your people did is sufficient that these 

7 | statements that Mr. Hollingworth has made that you've 

8 | just agreed to,are sound. There's no -- 

9 | A Yes sir, we are satisfied 
10 with this series of experiments, but aa Mr. Hollingworth 
ace said, the effect on each species is quite likely to be 
12 quite different, and this applies to snow geese. 

13 MR. HOLLINGWORTH: Q So your 

14 conclusion that aircraft are less disturbing than 

15 helicopters is an overall one because certainly with 

16 snow geese it's difficult to say,in light of the figure 
En we've just been discussing. | 
18 A In the case of snow 

19 geese, it appears that fixed wing aircraft are more 

20 disturbing. 

24 Q And this is also the 

Ze case with certain other aircraft, or at least there is 
24 some difference of opinion between you and other know- 
24 ledgeable people in the field. I'm referring now to 

25 | peregrine falcons, gyr fal @mns, osprey. 

26 A In the case of other 

27 aircraft or other birds? 

28 Q Other birds. 

22 A That is the evidence they 


30 | have produced. We haven't studied that particular aspec 
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iu “oe a oe It's my general opinion, however, from my 

24 Own experience that most birds appear to be more 

3 affected by helicopter than by an aircraft, fixed wing 

4 aircraft. 

5 Q Well now, you've recommen 

6 | ded a minimum altitude of 2,000 feet for aircraft above 

i Ornithologically sensitive areas. Is that correct? 

8 A Rieht. 

2 Q And do you include raptor 
10 nesting sites in your expression -- let me get this 
1h right = - “ornithologically sensitive areas"? 
12 A Yess 
Ls Q And has your recommendatign 
14 been accepted by Arctic Gas? 
15 | A Yes, it has. 
16 | Q Well, Mr. Hemstock, do | 
| you regard a 2,000-fo0t minimum as practical for the | 
18 one to three flights a week for compressor station | 
1 servicing that you're suggesting, or the one to three | 
20 flights" per*month for*pipeline* inspection? 
24. WITNESS HEMSTOCK: We do for | 
oe the servicing of the compressor stations. We realize | 
20 that the imspection of the line should be done at lower 
24 altitudes. That will be a special case. 
25 e) Soin" other-words, it's 
ae8 difficult to accept Dr. Gunn's recommendations on 
27 pipeline overflights. 
28 | A Well, the servicing 
29 flights and that sort of thing, we accept it; but for 


30 | the inspection which must -- which requires a visual 
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it 
2 observation of pipeline right-of-way, we would want 
3 to fly that at lower altitudes. 
4 THE COMMISSIONER: The inspec- 
5 tion, you intend, should be done in a fixed wing 
6 | eircrari? 
7 A We had intended to do it 
8 | by fivequwing alrcragbt, ves. 
9 Q That's the way in which 
10 inspection is carried out of pipelines in Southern Canada, 
DL Dutcake 350 . 
2 A Yes. We recognize 
iss the problem of disturbance and we are quite prepared 
14 to vary the inspection times to the best available time 
Uns: within the required window that requires an observation; 
16 | Q The-“Foothilils, as I 
hee understand it, intends to carry out its inspection | 
18 by helicopter. Maybe I got that wrong but I think wach 
pS, -- at any event, have you considered whether it is | 
20 practical to use fixed wing aircraft say on the North | 
21 Slope as opposed to helicopters? The sudden appear- | 
22 ance of bad weather, fog and so on, has all of that | 
a3 been taken into account, the exigencies that might | 
24 | make it far safer to be using a helicopter? What I'm 
25 | really getting at is has there been any consideration 
26 given to the likelihood -- maybe it has been considered 
27 and rejected -- that you might be forced to use | 
28 helicopters to do this job properly? 
29| 
| 
| 
| 
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McCart, Jakimchuk, 

Cross-Exam by Hollingworth 

A My experience has been 
that we have had a good deal of difficulty with helicop- 


fersisat) the qmeny low temperatures: -—- 


Q Oh, “lasee = 
A And I would personally 
prefer to use fixed wing aircraft, ‘bubwwemhave other 


people who are much more epert in that area and they 
are recommending aircraft and servicing to us. So far 
it has been fixed wing aircraft. 
| MR. HOLLINGWORTH: Q Can you 

tell me what kind of aircraft you are going to use for 
the two functions that we have mentioned, servicing 
compressor stations and inspectiiomio® «the line? 

A ram sonrtyyy Licantt 
tell you, but I think that we can get that information. 

MR. MARSHALL: 

There is a report that 
we have available in the office by a consultant named 
avcon that I think has that sort of information for the 
Inuvik district -- I beg your pardon? 

MR. HOLLINGWORTH: Information 
fomtiwhat district? 

MR. MARSHALL: The Inuvik 
Orstrre.. 

MR. HOLLINGWORTH: Well, 
perhaps I could take a leokwatet hat < 

Q Now, I gather, Dr. Gunn, 
that your preferred maximum frequency of flights over 
snow geese areas during the staging period from mid- 


August to early October is one every four hours? 
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McCart, Jakimchuk 
Cross-Exam by Hollingworth 


WITNESS GUNN: We selected 


that figure because it happened to be the figure that 


we arrived at,when we were measuring aircraft flights 


during the staging period and the geese seemed to be 
able to tolerate that amounts;so that we used that as 
a basis for saying that, providing you could space your 
aircraft, they apparently can stand a frequency of one 
flight per four hours in daylight hours. 

| Q Well, as a practical 
matter, do you'lrregard that figure as capable of 
achievement taking into account all other people that 


might be flying in the area? 


A Yes, I do. 

Q Even during the constru- 
ction period? 

A That is for the staging 


period for geese. That is only from, say, August 15 
to the beginning of October. 

Q Now, do you have any 
reservations or qualifications to the impact statement 
that has been put out by Arctic Gas with respect to 
birds? 

A Yes, I have one or 
two. I read it over again last week and I think that 
when the appropriate time comes it need s to be reread 
from the point of view of looking at the cross-delta 
approach; that's not now, but I think that needs to be 
done in the future. Afterall, it was written in 1973 
and things have happened since then. There are a number 


of general statements in there that need to be re- 
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Cross-Exam by Hollingworth 


1 evaluated to make sure they apply equally to the cross- 

















2| delta. 
3 | Q What possible aie 
4 or qualifications do you foresee with respect to the | 
5 cross- delta route? | 
6 | A Well, I have quite a 
7\| pit to say on that and it is up to Mr. Commissioner, if 
3 you would like me to go into theatres. expected, however, 
3 that you would prefer to leave it until the January 
10 hearings. 
it THE COMMISSIONER: Isn't 
a2 that better, Mr. Hollingworth -- looking -- is that bette 
13 | Me ecOt te. 
| MR. HOLLINGWORTH : 
ae I am quite agreeable 
15) Mr. Commissioner, as long as Dr. Gunn is going to be 
16) at the cross- delta hearings. I understand from his | 
17 | answer that he will be. | 
13 A Yes. | 
19 MR. HOLLINGWORTH: Fine, those 
20 are all the questions that I have. 
Zi THE COMMISSIONER: Thank you. 
Zé Let's adjourn for tea. 
73 
24 (PROCEEDINGS ADJOURNED) 
25 | 
26 
27 
28 || 
22 
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1 (PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 
. CROSS-EXAMINATION BY MR. BAYLY: 
3 Q Dr. Gunn, if I may begin 
4 with some questions for you, sir, I had some for 
5 Dr. McCart but I see that he's left us for a few minutes. 
6 | Could I refer you please to page 30 of your prepared 
7] evidence, and I'm referring here to really the terms | 
. under which you conducted your studies, and it appears 
9 from this that you have done a number of different 
10 things, and I'd like you to address yourself “to the 
11 definitions of them so that I can be clear in my mind 
12 just what they were. I understand some of them mene 
13 surveys of populations, counting populations in a certain 
14 district by photographic means and by running transects 
15 Screw Ss eena. COnrTect: 
16 | WITNESS GUNN: Yes, that's | 
17 COLrLect. | 
18 Q And in addition to -- tha 
19 for -exanpleipiNowdigcouldyrealbly bexcal ledwa csumvey. 
20 That is a study of distribution and numbers of birds 
21 in «certain areas. “Is: (that correct? Didwyou «study 
22 anything under No. l besides the numbers and distrib u- 
23 tion Gf certain kinds of bids? 
24 A Ll ywehink veourcould lump 
2 it all under those two headings. There are some migra-~ 


27 6Q Yes. There are other 


a kinds of studies which would -- and may or may not 





have been done in the various projects undertaken for 


this particular applicant, but studies which looked int 





26 | tion studies and so on, but no disturbance study. 
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Banfield, Gunn, Hemstock 
McCart, Jakimchuk 
Cross-Exam by Bayly 
the life history of birds, and that includes their 
nesting habits, their migratory habits, their sex 
habits, and locations of all these various parts of their 
life scheme. 

A Right. 

Q And they are different 
from just looking at the birds where you find them and 
counting them. They involve going through all the 
stages that a bird would go through. 

A L“mMsoOrny, < Gon te 
follow your question. 

Q ALY ignite. 

A Would you re-state the 
question, please? 

Q ALY rugnt. Some studies 
of birds involve studying a species and all its habits. | 

A Rroht. | 

Q No matter where they are 
located. For example you might study snow geese from 
the time they leave Banks Island to the time they i 
again, and that might cover the better part OF ‘a | 
contimmt in length. 

A Right. We have in fact 
done something like that for whistling swans. 

Q Yes, and then there are 
other kinds of studies, the kind you just referred to | 
when I asked the first question, and those are studies | 
that look at the effects of certain things on birds, 


and you used the example of disturbance by either 


aircraft or the other example you've given us, distrubanc 
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1 | | 
2 | by simulated compressor station noise-makers. 
| A Yes. | 
4 Q Now, L gather from your | 
5 preliminary remarks that you had to Baar 3 large 
«| amount of baseline data for this study at the initial 
| Stages that you jen ate for this applicant. | 
3 A That's true. | 
9 | Q And that was the result 
10 of there not being a great deal known about certain 
hy species, their distributions and their habits,in the | 
iy2 location where the applicant wanted to place the pipe- | 
3 Line. 
14 | A Ves. | 
ES Q And when you undertook to| 
16 | gather this data, it was for the purpose Of pia res or | 
17 | all,telling you what birds were in the area at certain | 
18 bimes, is. that. correct2 | 
b9 A Yes. 
20 Q And to give you an idea 
2H of their numbers. | 
22 A An approximation, yes. 
23 Q Yes, and then to give cot 
24 an idea of what sort of populations ,what Species you | 
25 could successfully study, both from the point of view | 
26 | of there being a large enough number of them and from | 
2% the pint of view of their being representative of | 
28 certain characteristics,perhapsyof all birds. Would 
Eee that be a fair statement of the way you -~ 
30 A No, I don't think we made 
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Tiaveappuoachs 

Q Ala tight... What: I'm 
concerned with is what takes you to the step of 
deciding which birds yau are going to study from the 
pant of view of doing your particular experiments? 

A Well, perhaps two 
different approaches to that. One is that we went out 
and looked at birds at representative areas along the 
proposed pipeline route, and what birds and what number 
we found theres we found some of them would be more 
numerous than others, and in those cases it would be 
easier to do statistical studies, for example. 

The Other approach is that we were particularly inter- 
ested in finding out areas of concentrations of birds, 
concentrations that took place at a particular time or 
season, because when you have assemblies of birds such 
as this, they tend to be easily subject to disturbance. 
So that gave us another approach to deciding what 
birds we wanted to look at, where and when. 

Q So you’ would look for 
birds in a certain density to be able to study certain 
effects. Does that refer to what is generally called 


colonizing species? 


A Not necessarily. Coloniz- 


ing is usually referred to -- refers to the nesting 


period where birds nest.close together as a copony, abst 


non-colonizing birds may group in fairly dense flocks 


at other times of the year. 


Q Well then, could we 
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1 characterize the Lapland longspur as one of those 
2 birds that may nest in a fair density or a significant | 
3 density in a certain area without being colonizing Diva 
4 | A Yes. 
5 Q And for that reason you 
6 | found them suitable subjects for some of your disturb- 
| ance studies. Would that be fair to say? 
8 A No, that's not the approagh 
9 that we took. The approach that we took was to do the 
10 disturbance studies in a given area, in a given habitat 
ule and as it turned out,the Lapland longspurs, proved to 
rz be more numerous in those areas than other species. 
ES We "cldn se ge Out, we didn't plan tne study <.o see™Lts 
14 effect on Lapland longspurs. We planned the study to 
15 | take place in a certain habitat, to see what happened 
16 || to the birds there, and of the various birds there | 
17 the Lapland longspmrs were there in sufficient numbers | 
18 to make it reasonably easy to do statistical studies 
Sg, of them. 
20 Q So they are the birds 
zi FOr which you can “get pclitericeil STOnTEicant™studres 
Ze but that, I gather, isn't the only measure of signi- 
23 ficance in ornithological studies. In other words, you 
24 can study a rare and endangered species even though it 
25 doesn't have a large population in a given area. 
26 | A Right. 
at ao Buc’ yourdon t USet=— “you 
28 can't do certain kinds of experiments that would be 
29 based on the effects on 80%, 90% of a species. 
30 A It's more difficult. 
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1 

2 || It's a question of sample size. 

3 | Q Yes. 

4 A If you're working with 

5 rare and endangered species, your sample size is 

6 | normally very low. If you work with a common species 

a Such as a Lapland longspur, then your sample size can 

8 be quite high in a reasonable easily worked area. 

9 Q And some of the reason, 
10 of course, to stay away from certain species is the ver 
Lh fact that they may be rare and endangered. That's why 
le? you satisfy yourself that the search that has been 
133 done already by other people so that you don't add to 
14 the disturbance. 
Lida A That was the case with 
16 the peregrine falcon, yes. 
ly Q Yes, now if I can refer 
18 you to Volume 29 of the Biological Report series. 
19 A I have “ty 
20 Q Have you, and I'm te 
2a to the abstract at page little (2), chapter 1, and the 
22 second paragraph reads -- and I'll read this for the 
23 record: 
24 "The purpose of these comparative surveys is 
25 to gather data that will enable specific recom- 
26 | mendations to be made concerning the use and 
27 management of the study area, and that will 
28 serve as a baseline of information for assess- 
29 ment of impact should the pipeline be constructed.' 
30 Now -- 
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i Q Now, having read this 
2 paragraph, I gather that that goes through the steps 


3 that we went through to begin with, that you want to 





4 get a base line of jnformation, in other words, data 
>| that had never been collected before or on distribution 
6 | of various species within the area, is that correct? 

7 | A I think our reasoning 





3 behind the study, which probably shows in the introduc= 


9 tion, is that lakes are an important feature of the 





10 North Slope and we wanted to know something about the 


11 productivity of those lakes and the effects of dis- 


12 turbance on the birds that use those lakes. 

i3 Q And what this would give 
! 

14| you would be an idea of their distribution and the 


15 ability then to go from that to the stage of being able 














16} to predict impacts? | 
17 | A What is cerrect. | 
18 Q So that the information | 
13 | that you have gathered at this stage enabled you, in 
20 | your opinion to predict impact? 

2a. A Well, what we got from 

be this study primarily was that we found out what kinds 

23 of lakes were particularly productive and what kinds 

24 | of lakes were not particularly productive and we felt 
23 that this was important to the Applicant in a number 

Fi of ways. One is that if he were to set up camps in the 
ad area, camps usually set up beside a lake cause some 
28 | a@isturbance, we could predict what kinds of lakes would 
23 be less productive for waterfowl and other kinds, and 


30 therefore, would be more suitable for camps; and similarly, 
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Cross-Exam by Bayly 
if aircraft on floats were to be used and landed on thes 
lakes, we could make the same prediction for that. 
However, we were subsequently told that the Applicant 
is unlikely to use float planes. 

Perhaps most importantly, 
if water has to be taken from lakes for the building 
of snow roads, for example, we could again predict 
which ones are likely to be less productive for 
water fowl and therefore might better be used for the 
building of snow roads than others. 

e) All right, and you showed 
us the slide in which there were two lakes, one with a 
gravel beach and the other one with a marshy shoreline 
and you indicated that the one with the marshy shorelin 
would very likely support more water fowl than the one 
with the gravel beach? | 


A Yes, those are two of 





the factors involved. There are other factors involved. 

Q Yes, and 1t is on the 
basis of factors like these that you recommend to the 
Applicant that water should or should not be taken from 
types of lakes in order to minimize the potential 


| 
| 
| 
| 
loss of habitat to nesting waterfowl? | 


A Right. 

@) Now, that is a faarly 
general -- 

A That applies to the 
North Slope. 

Q Yes. That is something 


that you would say applies particularly to the North 
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Slope and is that on the basis that there isn't that 





much of that kind of habitat there,or that there isa 
large number of waterfowl that depend on this area? 

A Well, again, our 
sample size is quite large. We examined 60 lakes in 
our second year's work on this and that's -- I don't 
know the total number of lakes between Prudhoe 


Bay and the Mackenzie Delta, but sixty is a reasonable 


sample in my view. 


Q All right. How do these 
correspond to the lakes that Dr. McCart would be 
studying for the purpose of seeing whether they are 
significant to fish population? Are these likely 
to be lakes that will overlap, or will you and Dr. 
McCart's interests in different species -- fish as 


opposed to birds -~ lead you two into recommending 


to the Applicant differently, for different sorts 


oftylakes? 

A He will and has 
doubtless looked at similar lakes and in fact some of 
the same lakes,in regard to their fish populations and 
productivity, and no doubt he has similar -- or he 
has recommendations to make in that regard. It is a 


matter then of comparing his results with ours, for an 


overall view,to see if some overall conclusion can 


be reached on 1t. ‘The conclusion we reach are 


Cart would reach would be as regard to fish. Now, 


they may be entirely conflicting but it is unlikely 


However, I don't at this moment, 


with regard to waterfowl. The conclusions Dr. Me= | 
that they are. 
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| know the answer to that. 
2] Q All right, so you haven't 
2 | actually actively consulted with Dr. McCart to see 
: what sorts of characteristics in lakes he would he 
e | recommending to the Applicant not to borrow water 
from or to borrow water from? 
1 A Theat 2S Ligne. 
ay Q And if there 2s a con- 
: flict in any particular kind of body of water, then 
a someone apart from one of the two of you must make 
aaa the decision of which species, if you like, to favour. 
sa A Well,we have a degree of 
~ priority or preference, it is not a "yes" or "no", 
| "black"or "white" response. It is a preferential 
a degree and no doubt he would have the same thing. | 
as In the case of conflict I would expect that what you 
aie would do would be to choose the optimm result for 
a both disciplines. 
a Q So-a2 vour kind of “rake 
a was a particular habitat for a species of bird that | 
= had no place else to go,or was found in very few other 
— places, then your priority might be very high. His | 
ai might be high or it might be low because the fish that 
ai he was dealing with would be ones that were very 
i numerous and existed in all sorts of other lakes as 
dl well? 
is A Right, he has to think 
- about things like whether the lake freezes to the 
29 


bottom, how shallow it is and so on. 


30 
QO Yes. 
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1 A Between us I think that 

2 | we can come up with a few lakes. 

3 | Q All right, and that is th 
4 basis of the usefulness of this kind of dialogue between 
5 people like yourself and Dr. McCart -- 

6 | A Right. -- 

7) Q -- that at some point 

f you will come across a lake that neither of you consider 


9 to be significant and you will tell the Applicant, "Well 


10 you can at least take water from that one." 

lal. A Right. 

le Q At the other end of the 
i3 scale there may be one where there may be more than 

14 one class of lakes in which you are in dispute, in which 


iS you will say, "There is no problem with birds, they 





16 don't use that kind of lake in large numbers", but 
Ly Dr. McCart -- 
18 A But they are important 


19 to fish -- 








20 Q They are very important 
21 to fish -- 

ae A Rag Hite 

23 WITNESS MCCART: May I inter- 
24 yeet nerez Dr. Gunn is obviously worried about 

25 | situations where the draw down will not be replenished 
26 by the spring runoff and I don't think that there are 
27 too many situations where we will want to be taking a 
28 sufficient volume of water from a lake that it will not 
29 be replenished by the spring runoff, the subsequent 


30 | spring, wand therefore, I don't think that in most 
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instances, and if we thought that the situation might 


arise where it might not be replenished, I don't think 
in most instances we would take water from an area 
wiichehas’ such Caveiny area feeding 1t,; that it might not 
be replenished -- 

Q When you say that, I take 
it what you really mean is that you wouldn't be recom- 
mending that to the Applicant? 

A No. 

Q Andi psc Gunns? that 
your ‘basic’ concern, or are there» tines when water might 
be taken for early camp use at the time when gravel 
was being mined, for example, and water was required 
for the camps, that you would be worried about dis- 
turbance of staging birds and not just the replenishment 
problem? 


WITNESS GUNN: Yes, that 





is one of our concerns. 

Q PY right, so that adas 
a dimension to the kind of concern that Dr. McCart has 
stated, you have an additional one that deals with 
a specific time of year or perhaps more than one time | 
Omyea ce 

A Raght. 

Q And again, is this some- 
thing that you have had the opportunity to discuss with 
Drie McCart , gee a you just make your submissions to the 


Applicant and he must weigh them in the absence of your 


discussing them with Dr. McCart? 


A We have discussed it in 
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1 general terms, Dr. McCart and I, but it seems to me and 


2 werhaps tO Dr. MeCart, 1 shotila let him speak for nim- 





3 self, that the time to consider this is when the 

4 engineers are considering what lakes to use. We would 
5) then give specific consideration to the specific 

6 | lakes that they are contemplating using. 

7| OQ Now, one of the phrases 


8 | that has been used by this panel and by the lawyers 


























2 examining this panel is the predictions of impacts and 
10 it is a phrase that I would like you,perhaps,to discuss 
i and define for us in terms of the things that you 
ii feel you should know before being able to predict an 
iS impact, and if you would like to take the example of a 
14 | particular species, please do so, but we got to the 
iS stage, before we digressed on to lakes, of saying that | 
16 base line data gives you a platform from which to 
17 go, What else do you need to know before you can 
18 satisfactorily to yourself, predict an impact and pass chee 
i9 information on to the Applicant? 

20 MR. MARSHALL: Well, sir, this| 
21 is, I am sure, very interesting, but this is what | 
22 has been testified to by Dr, Gunn. Surely the whole 

23 basis of all his work is the prediction of impacts and 
24 | the mitigative measures. He has addressed cnateae 

25 | very great length. Should we be going back through 

26, what is already in the record and in the application, 

27 again and does this help. us? 

28 MR. BAYLY: Mr. Commissioner, 
29 when we started this panel we were given a fresh piece 


| 
| 
30 of evidence from Dr. Banfield,on the philosophy used 
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l by this Applicant in order to produce an environmental 


impact statement. We were given this at a late date 


because the Applicant felt it was required. 





Now, I would like to go through 





that kind of method with each one of these gentlemen 


to see what they used as their basis for predicting 








impacts for the Applicant,to see if it measures up 

3 to that statement that was made by Dr. Banfield, and if 
9 it, coesyatine.«+BUteseMr.sMarshall, L.would,submit, 
should not be telling me that I should not discuss 


nel the philosophy of this thing when he felt, through 





his witness, that he should present fresh evidence 


re Aiea late £ame,on.this specifie topie. 
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MR. MARSHALL: I have now got 


an idea where Mr. Bayly is heading, and I appreciate 
your assistance, Mr. Bayly. 

MR. BAYLY: You're welcome, 
Mr. Marshall . 

Q Is my questinn clear , 
De. Gunn? 

WITNESS GUNN: Yes, I think so. 
The baseline studies, taken, over ay period o& ine, give 
us an idea of the kinds of birds that are present and 
the densities at a given season in a given year, and 
we accumulate that for two or three years or more, We 
begin to get a fairly clear idea of the natural 
ranges in populations that we are likely to expect in 
a given habitat. So that we have some idea of the 
natural variation from one year to another. Then we 
have to consider what types of impact are likely to 
arise from construction and operation of a pipeline, 
and using that information)we have to devise,as well 
as we can,experiments that are likely to simulate 
that imoact on bird populations;~ to see what effect 
that has, and whether the effect is likely to be more 


or less than one would normally expect from year to 


wear 1. This 2s the kind. of information we: endeavored 


to put together together with what we can find in the 
literature)to enable us to come to a conclusion on the 
probable impact of the construction and operation of 

a pipeline on a given species in a given area ata 


given time. 


Q And do you feel that 
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i the studies that you have done and the amount of time 

2 that you have been able to spend, for example, on the 

3 North Slope has given you the information that you need | 
4 to define those experiments that should be conducted , | 
5 to conduct the experiments, and to predict for the | 
6 applicant and for this hearing, those impacts which are 
7 likely to occur to the various species of birds? 

8 , A ‘I would like to divide 

9 the impacts into long-term and short-term impacts. 


I think that we have covered the short-term aspects of 
it pretty well and can give a reasonable statement on 
that. The long-term impacts are -- present a much more 
difficult problem in designing experimental attack, 
because per se, you have to undertake the program over 

a long period of time. There's really no way of teles-— 
coping the impact to give you a result, the long-term 
results over a short period of time. So when it comes 
to long-term impacts, we have to use the information we 
have at hand and our judgment on what that is likely 


to be over the long term. 


| 
| 
| 
| 
Q And when you say "the 
long term" I take it you must take into account not 
only the fact that this applicant is applying for a 
right-of-way .for: a gas pipeline, but that this may 
develop the corridor for an 0il pipeline and may lead 
to greater and more intensified exploration for gas 

and oil, and perhaps even other things;in the area 
adjacent to the right-of-way which would be opened up 
by this applicant. 


A That makes it almost open 
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ended. Our studies have been limited largely to the 


effects of the proposed gas pipeline. Now we have looked 


at other things but we haven't done detailed studies 
as to the cumulative or long-term effects of other 
modes of transportation in conjunction es an Arctic 
Gas Pipeline. 

Q A Gevchitee Seo ywouwhave, 
because of the problems of,in fact all sorts of 
unpredictable things, could go into the conmidomythat 
are beyond the control of this applicant, that you had 
to confine your long-term assessment, which as you say 
is more difficult than a short-term one, that any long- 
term assessment you did would have to be confined to 
this particulary project. 

A We felt it reasonable 
to do so in view of the difficulty of getting any 
hard facts about any other developments. 

Q Yes. But the long-term 
effects that may well exceed the life of this facility, 
I assume,even if it turns out to be the only facility 
to use, say, the North Slope of the Yukon. 

A That's true. 

O And these are things 
that are either difficult or impossible to predict as 
they relate to birds at this stage. 

A Difficult but not impos- 
sible. 

Q Yes. Now, the next 
step is to determine,after the steps that we have first 


identified, that is to find out what birds are there, 
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| 
| and to study their habits for a period of years as | 
| long as you've got, I assume, you kep studying them, | 
4| in, othey wos you're still, atte. sBut yOu Nave 1oO | 
s| determine at some point what experiments to do and 
6 | you have outlined in your evidence two studies and | 
7 both have to do with disturbance. One is disturbance | 
3 by aircraft, fixed wing and helicopter, and the other | 
5 is a disturbance by a simulator compressor station | 
10 noise. 
th They are referred to on | 
12 | pape 32 of your evidence. 
13 A Those are two of our 
14 studies, but they are not the only studies. 
nS Q Yes. But as we're 
16 dealing with experiments on the North Slope, were there | 
1? other actual experiments with bird populations, apart | 
18 from those two? | 
i) A yes, we did disturbance | 
20 in relation to human presence. | 
24: Q That's the one on the | 
22 Firth River? | 
23 A Yes. | 
24 fe) Yes. Let’s refer to the | 
“2 first two experiments. Let's start with the compressor | 
26 | station noise simulated. | 
27 A Right. | 
28 Q Now, can you tell me first 
ae of all what are the senses that are the most acute for 


a | birds? What do they cue on when they're being 
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disturbed first, is it hearing or is sight, or smell? 


A I would think that would 





vary with the species, but the two most acute sens23 
are hearing and sight. 


@) AVP rian. 


A Not smell. 

Q And in your experience 
with the one population that you have that was statis- 
tically large enough to give you a certain kind of 
result, the Lapland longspur, what do they cue on 
first, «sight or sound? | 

A Well, in this particular | 
experiment, if you are referring to the one done at 
Babbage River, on the populations of birds there, | 
where we chad a fair number of Lapland longspurs 
nesting, the results that we obtained showed no Statice— 
tical difference in the success, breeding success of 
the longspurs on the test plots and on the control 


uots. I don't feel we have any data to indicate 


whether sight or sound is more important to them on tha 


a 


experiment certainly 





Q All right, now this was 
to 
an experiment/simulate a particular aspect Of a, com 
pressor station, I take it. That is the sound of it. 
A RVonets 
| 
Q The men who were conduct- 


ing the experiment had secreted themselves in blinds, 





is that correct? 


A No, they periodically 
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ran transects through the plots to measure the bird 
populations and measure the nesting success. 
Q All xvight, and: was, that 


during the time that the noise was on? 


A Yes. 


QO And was the noise left. on 


tom a long period of time? 

A Yes. 

Q And I gather there are 
other things about compressor stations that might be 
Significant to birds, perhaps not necessarily to the 
Lapland longspur.A compressor station does not look 
like a simulator, would you agree with me there? 

A REG L » yeicnt. 

Q And the compressor 
station has associated with it certain things that 
may not have been associated with this simulator -- 
movement of people. 

A There was some movement 


of people here but it would not be in the same order. 


Q Movement of vehicles. 
A Rigi. 

Q Movement of aircraft. 
A What we were testing 


here essentially was the effect of the sound. 


me: Yes. Now, as this compres- 


sor station simulator related to the movements of 


staging geese -- 


A Right. 
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1 

7] Q -- we have also this 

3 same limitation on it but it doesn't look like a 

4 compressor stationjand it doesn't have some of the 

> related vactivities, is that ‘correct? 

S A Correct. 

Ay Q And those are limitations 
8 onthe experiments. 

; A Yes. 

cf Q Now was this experiment 

. designed with birds in mind, “or was 1t "really, désigned 
uf for the caribou and used by the bird study? 
i3 A I don't know that either 
+8) of those is true. 

7 Q qT don't either, I'm yust | 
|| asking you. | 
A Perhaps Mr. Hemstock | 
18 could clarify that, but_1 don't think it was designed 
19 | primarily for either one, and just happened to be used 
| for the other. It was designed to reproduce the various 
oa sounds of a compressor station in a realistic way for 
ae experimentation in the field. It wasn't designed speci- 
7 fically for birds or for caribou. 
2,4) 
25 | 
26 | 

rae | 
28 

29 


a se 


wae ce 
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1 Q Ali right, I notice in 

Dr. Banfield's addendum to his evidence that he refers 

3 to being responsible for having part of the decision 

: anyway in the use of this experiment and then perhaps 

> you could help us, Dr. Banfield and tell us what that 

- experiment was designed for? 

a WITNESS BANFIELD: Yes, I 

a think that perhaps I should contribute at this point. 

° AS tar as I recall, 1 feel quite sure? that’ 7 had the 

se initial input in it,when I visited a compressor station 
11 in southwestern Alberta and heard the sound which was 
Me quite trying on human ears, but observed that there 
= were mule deer in close proximity and there were beaver 
working on a pond about 100 yards from the compressor 
= station and there were birds singing that I couldn't 
ie hear, and I came back from this and discussed it 
AY with Mr. Dau and suggested that we didn't really know | 
a how such a sound might affect northern species and | 
ie he asked me to give it more thought and to consult with | 
a0 Dr. Gunn. 
7 The point here is that Dr. 
26 Gunn, as you know, is an expert in sound recording and 
a he played an important part in the development of the 
es system initially and we had to turn 1t over to other 
an electronics experts, but in some of our preliminary 
ant meetings, Dr. Gunn also very quickly saw the necessity 
a to investigate this and I’ remember Mr. Dau asking Dr. 
a Gunn to do some thinking about the technical maven oid 
a) I think it was -- I don't think either caribou or 

30 geese were singled out one before the other. It was 
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really the identification of a concern. 
Q If I. can go back. to 
you, Dr. Gunn, the thing that I would like jyou to addres 
yourself to is do you feel that this experiment by 
itself enabled you to predict the impact. of compressor | 
stations and their related noise, or only the noise? | 
WITNESS GUNN: To answer | 
that,I think that I should give you my opinion and | 
experience, that inanimate objects, such as a saneuee aad 


station or a building are unlikely to have any marked 





impact on bird populations. That leaves human presence 





and we are very interested in that, so personally I am 
prepared to discount the effect of inanimate objects, 
but I wasn't prepared to discount the effect of sound 


or of human presence. 





Q All right, so sound and | 
human presence together may create,on a compressor | 
station site, certain effects that you can hypothesize | 
about but can't say for certain from the experiment 


that you conducted? 


MR. MARSHALL: Is that a 


question? 

MR. BAYLY: Yes, question 
mark. 

A IT think that that is a 
fair statement. 

Q Now, geese, for example, 


if you want them to land near you, snow geese, you try 
and hide yourself and perhaps put out decoys as you did 


in your experiment in order to lure them close to the 
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area so they think there are geese there and they 
feel comforted by that, is that -- that is the reason fo 
putting up the decoys that you did in your experiment? 
A That was the reason 
we put them out and I think it was 1972,for that 
experiment, but then we weren't sure about the effect 
of the decoys and we felt it was possible that the 
decoys might even be frightening them away. Our 
decoys weren't all that wonderful in terms of reproduc- 
ting the goose. 
Q Yes. 
A So the following year 
we ran a similar experiment for a longer period of 
time without the decoys. 
@) And were the results 


Srqoniticanctay ditterent, Or were —— 





A The results in the 


second 


experiment indicated that -- well, I should say | 
in the first experiment it showed that geese didn't 
come within about a mile and a half of the sound when 
it was turned on and there were other effects related 


to it, but the basic, perhaps the most important one 


was that they wouldn't feed within a mile anda 


half of the sound. 
.@) Yes. 


A In the second experiment, 





and in the first experiment, the sound which was par- 
tially directional, was faced in the direction of 
approach of the geese. In the second experiment, the 


simulators were set up so that the sound was moving 
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at right angles across the path of the geese and in this 
experiment, which was conducted over a considerably 
longer time, the geese eventually came to feed within 
about a half a mile on the noisy side of the simulators. 
In the first experiment, birds in flight were diverted 
by as much as 90 degrees, in the second case only 
about 45 degrees. 
Q Mi, right. so would 
you be satisfied with the analysis of your experiments 
that compressor station noise by itself may cause a loss 
of feeding grounds for staging geese which might have 
a maximum radius of approximately one and a half miles? 
A I think it might be as mu¢h 
as two and a half miles for a full compressor of the 
power now proposed. I think that it is possible that | 
the geese may not feed within two and a half miles of | 
such a compressor station. | 
Q Now, if we combine that | 
with human presence, not only at the compressor station, 
but for example, in the construction year bringing 
supplies to places like Komakuk Beach, to mining 
gravel from the active flood plains of braided stream | 


rivers, of survey crews on the line,;of Nelicopters 





and fixed wing aircraft being used for various purposes, 

| 
shuttling people back and forth, shuttling whatever | 
else they have to take from site to site! Isvit ee 


to predict the effect of.a number of these things 


together? 


A in ‘our opinion, if that 


were uncontrolled, the impact might be considerable, so 
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Z we have recommended that these activities be sharply 

2 | curtailed during the period of time when the snow 

3 | geese are on the North Slope. 

4 | Q Ril right, now the times 


5 that you are talking about, and let's take the fall 

















6 | staging time, for example, that is getting close to the 

7 | end of the shipping season, isn't that correct? 

a4 A Yes, 16. 1S. 

9 | Q All right, and just 

Lo | take for example that certain supplies would have 

12 to come in around Alaska and Point Barrow and into 

14 the Beaufort Sea and be dropped off, say, at Komakuk 
13] Beach. 
14] A CoureGie. az 
15) Q And you are getting 

16 | close to the end of the shipping season -- | 
cGy, A Yes 494 | 
18 Q And what you are saying | 
be) is that if the geese are staging, you are recommending | 
29 to the Applicant that the barge not come intowthat | 
ZS area, or the ship not come into that area during a 
22 certain period of time which is critical to the 
23 snow geese? 
24 A NO... wNO,~<the geese are | 
25 not, the snow geese are not directly along the shore, 
26 | so that activity on the staging site, or in terms of 
27 barges or boat traffic approaching the staging site, 
28 would not, in our opinion, constitute a major disturbance 
29 to geese. 





| 
30 || Other activities, such as you 
| c? 
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Gunn, Jakimchuk 
Cross-Exam by Bayly 


mentioned would have. 





Q Yea, but you.are concerne 
with boat activities with regardsto other species 
Of ybi rds ,.ei sethatecourect 2 

A At certain seasons, 
yes. 

Q And you have made 
recommendations about these? | 

A We have, yes. 

Q And you have in your 
recommendations, and I am referring to these, the 
"Summary of Ornithological Recommendations in Regard 
to the Proposed Gas Pipeline Route; March 1975 at 
page 12, you're concerned at that page and have 
made recommendations with regard to boats, ships and 
barges. Do you have that in front of you, sir? 

A Tt think. tocan find 30. 
Thanks very much. All right. I have it now. 


QO Now, you said that to 


| 

| 
minimize disturbance to molting waterfowl you recommend 
that barges and other boat traffic into and cut of 
Camden Bay be directed on a course at Fight angles 
to the shoreline and that barges and other boat trartic 
be restricted from entering Simpson Cove and that human | 
acitivies should not be allowed on or over the spit and 
that final selection of the wharf site should not 
proceed until the results of the 1975 field study are | 
available -- 


A Right. 


Q So those are very specifi 
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Gunn, Jackimchuk 

Cross-Exam by Bayly 
recommendations with regard to boat -- 

A Yes. 

Q Yes. Now, I gather you 
give these recommendations to Mr. Hemstock,. is that 
COorreciy: 

A Correct. 

Q And Mr. Hemstock with 


that recommendation, what have you done? 
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Banfield, Gunn, Hemstock 

McCart, Jakimchuk 

Cross-Exam by Bayly 

WITNESS HEMSTOCK: Apparently 
looking at all of fe staging sites proposed for the 
Beaufort Sea coast or. a much more site specific basis, 
and it's simply a matter of taking these recommendation 
and others that may come from say Dr. McCart, Mr. 
Jakimchuk, and checking the timing that we expect to 
be there, what we expect to have to do, and what 
mitigative measures we can come up with and selecting 
the final location. 

Q ALL rine. 

A These are site specific 
works that have to go on. 

Q All right, hut you have 
to evaluate these recommendations, I assume, before 
that. 


A Yes. 


Q Let's take this recommen- | 


dation, and I think it's probably a very good one,)but 
let's take it on a practical basis, and you've got a4 
ship's captain and you are contemplating telling him 
that he has to come in at right angles into Camden 
Bay to minimize the disturbance on moulting waterfowl. 
Is that something that you would feel could be policed? 
Would oi send him Baeees try again if he comes in at 
an ‘angie of 30. degrees, oO: == 

A No, I think what you have 
to do there is outline the areas, and Dr. Gunn can 
do this for us, that he finds are most critical on the 
bars and spits around there, and then prepare that sort 


of a guideline for the bargemaster that will be bringin 
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McCart, Jakimchuk 
Cross-Exam by Bayly 


the supplies in. 





Q We an into this same 
kind of problem, I think,when we discussed with Mr. 

Dau and others at what he¥ght “you can fly aircraft, “and 
to what extent the applicant @n police on ee CE eit. 
when it's dealing with independent contractors who have 
been asked to transport materials back and forth, or 
when you're dealing with,say in this example,of a storm 
situation where the man comes in the best way he can 
and it may not be very satisfactory. 

A Certainly when it comes t 
safety of personnel with regard to flying or this kind 
of thing, that overrides all other considerations, in 
our opinion. 

Q folk wot shranderad ou 
had a bad storm like we did in 1970 and the ice came | 


-- broke away from the pack and moved in close to the 





Beaufort Sea shore and a barge had to pick its way in - 


MR. MARSHALL: Are you going 


MR. BAYLY: I am, Mr. Commis- 


Stoner: 


to lead some evidence about this, Mr. Bayly? | 
MR. MARSHALL: It's not in 


evidence now. 


MR. BAYLY: Mr. Commissioner, 


we went through this before. There's a -- 


MR. MARSHALL: If you want to 


ask the witness whether he agrees with that,;so as to 





form the basis of a question, I don't have any object- 


jon,but when you in the process of asking questions 
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Banfield, Gunn, Hemstock 
McCart, Jakimchuk 

Cross-Exam by Bayly 
put materials into evidence, I think I have to object. 

MR. BAYLY: Mr. Commissioner, 
if I may, the sequence of calling of evidence -- 

THE COMMISSIONER: I thought 
Dr. Gunn was going to say something. 

MR. BAYLY: He may have heard 
of this storm. 

WITNESS GUNN: That's right, 
Mr. Commissioner. I was going to say I thought I could 
resolvyetthis *by"saying that linpthe event of such a 
storm birds would move to a sheltered area and the 
problem probably would not arise. 

MR. MARSHALL: All right. 

MRO BAYLYS@I thepe Mrs Mar= 
shall is not expecting me to move to a sheltered area 
for the rest of the hearing. 

Q Now} “thatemay not *be va 
problem then, but we are faced, I submit to you, with 


unpredictable things that will make LEMALEERSCULE to 


follow a specific recommendation like that, and somebod 


like Mr. Hemstock -- and Mr. Hemstock, you may wish to 
comment on this -- has to evaluate these in terms 
of what can you get people to do. Is that not" faixr«to 
say, “sie? 

WITNESS HEMSTOCK: I think 
Pharts Fight) yes. 

O Now, we have another 
recommendation here with regard to a particular dock 
and wharf site being put in the north-east corner and 


as far from Demarcation Bayas possible. Is that -- 
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1 does that impress you, Mr. Hemtock, as a recommendation 

| which is going to be diffiicult@gro carry out? 

3 A Redom:t vedall *ihatentreate 

4 was any difficult here, although we are looking at 

5 an alternative to Demarcation Bay as well as another 

6 | Site that might be used. 

7 | Q That may be the result of 

8 this recommendation that in order to avoid the problem 

9 that Dr. Gunn has foreseen that you would get out of | 
10 that area entirely for the purpose of having a wharf 
ar Site. 
le | A Yes, a general recommen- 
ile & dation, where there has been a disturbance already 
14 that we would be expected to go into that area if we 
15 | could. | 
16 || Q All right, and again we | 
17 | have another recommendation that at Komakuk we cee 
18 that all boat traffic avoid Ptarmigan Bay. Now as 
ses, I recall my discussion with Mr. Williams, fairly 
20 recently , is that Komakuk Beach would still be a | 
Pau staging area. Can that be a staging area and still 
22 avoid Ptarmigan Bay? 
23 WITNESS GUNN: Yes, it can. 
any Ptarmigan Bay is some distance to the east and there's 
25 | no reason that traffic should go!im there, if it's 
26 | properly controlled. | 
27 | Q This is the way of your | 
“all flagging an area which is not designated for use yet | 
23 put equsitedn ‘order kte tell the applicant they should 
eH avoid using it if at all possible. 

| 
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Banfield, Gunn, Hemstock 

McCart, Jakimchuk 

Cross-Exam by Bayly 

A 168. 

Q Similarly with the Paras 
Point, there's a recommen&tion that boat traffic stay 
well clear of Escape Reef. Now is that a site where 
we may be -- 

A For the safety of the boat 


it's better to stay clear of the reef, but actually it's 





Barrier Reef off there that birds use at some times of 
the year. It's more of a menace to navigation than it 
is to anything else, and I would expect that shipping 
or barges would take every reasonable step to stay 
away from it, in any case. 
Q Now, with regard to the 

next recommendation, you Say, 

"As mentioned under aircraft, all stockpile 

staging sites along the North Coast should be 

self-contained and not require aircraft supply." | 
Now I would assume, Mr. Hemstock, that this one gives 
a great deal of difficulty,in that you may Pino. ake | 
there iS,yin your construction year a strike at some 


point in the dockworker business and you may nok be 








able to get the ships loaded and you may have to bring 
stuff in by airplane. Or not use that Site. 

WITNESS HEMSTOCK: No, we would | 
expect to have to move people in and out of these 
sites by Air. 

Q This particular recommen- 
dation doesn't talk about people, it talks about the 


stockpiling, as I read it, and perhaps Dr. Gunn can 
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correct me if I'm wrong, he doesn't want pipe and 
fittings and equipment coming in by air, he wants to 
make sure that that all comes in by sea along the 
North Slope of the’! Yukon’. Is -that’ correct, ‘Dri ‘Gunn? 

WITNESS GUNN: Yes, we under- 
stand that these people will be brought in and out 
largely by air, but the equipment and more particularly 
the supplies for these people, we would like to see 
either brought in by ship or brought in by air during 
the winter, but not during the summer. 

Q You would appreciate 
that if there were a dockworkers' strike and that made 
it difficult to get ships loaded, that the applicant 
would be faced with a very difficult pronions following 
this recommendatinn. 


WITNESS HEMSTOCK: I'm afraid 





that the amount of freight we require, the aircraft 
wouldn't do us much good. 

Q So you would be faced 
with the possibility of having to delay it for a season 

A Thats! GOrrect . 

Q All-ryt “bu ff you were 
part-ways through your season or if some of your suppli 


were coming from a certain point where there were this 


Se 
69) 


kind of trouble, or where you couldn't get your boat 
past Point Barrow because of ice conditions -- 
WITNESS GUNN: 
A We would have to look 
at that, I think, at the time and another way out of 


it is to route the aircraft out to sea and bring them 
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Banfield, Gunn, Hemstock 

McCart, Jakimchuk 

Cross-Exam by Bayly 
Dack in again, rather than flying along the coast. 

QO Now, I realize I'm rasing 
& 19t Of hypotheticals, Mr.” Commissioner, and 1 can 
see Mr. Marshall squirming in his chair because of it, 
buc alt i*m trying to suggest, Dr. Gun, is that there 
are a lot of things that cannot be predicted, despite 
the specificity of your recommendations. They may 
require on-the-spot decisions, contingency plans, etc. 
Would you agree with that in a project like this? 

A I think that we are 
being more specific and proving our recommendations 
as we go along all te time, and that this will continue 
to happen right up to the time of construction and 
during construction. 

Q But you don't feel ina 
position now to be able to predict whether or not all 
these recommendations can be even physically obeed 
at all tames. 

A I think at the present 
time we can and have put down a reasonable set of 
recommendations, knowing that it may not be possible 
100% of the time to live up to all of them, but this 
is what we would like to see. 

Q Now, if we can go back 
to the basis on which you did these studies, Dr. Gunn, 
it appears that you did studies at a different tevel 
on the coastal and on the interior routes. 


A Where does that appear? 















.teso0n edd prols paiys® aedt edsex yo 




























| pnte’s on tT. oskisor I ~wou ...2 pore re | an 


- neo. 1 bas ,xenoigeinmod .2M vot 
1 : x i¢ > 
th to Seynced tisdo aid ai pointinpea [ledessMsiM-ese - 


oxedt ted¢ et ,onud) .1d-\seeppwe oF pniyss m'T Ile gud 





stigesb .betotbetq od tonass tad epnidg to gol s sis 
yom. yodT -enolLishmoemmores twoOYyY To ysioittosas ent 

ote ,2n6lq yonepritaon ,anoieineb Joqe~ort-a@, exluper 
Setdt sALL tosfoirg # at gsdt daiw senps HOY BLOW 
sts ew tent Antds I A 


anoissbnemnooest ago privozg bas siltissge stom pnisd : 


- a a 
a 


euntsnos Cliw eatns+ tefd bos .oanit et Lis. pacts op Sw s5 


bas soktovistenoy to ami? ont ict qu daetineqgsaA oF 


4 nolsounsenon. priiuh 
7 
| g¢ at feet #*nob uwoy 3095 9 
ry * 
. ifs ton 10 tefntedw toibenrg ot olds sd 02% wom noltieog 
re 
beedo yilsoteydq Asvoe ed aso anoktssebmemmiove: 22ers 
‘i : 
: ,aomis {fs 96 
| tneaptdq sit ts Anidt 1 A 
to tee ofdsnoesst s mwob Juq eved Bas mao ow amis 
ac i 
7 eidteaog ed gon ysm. ti tedd patwond ,emoeissbaemmoscs2 
; q - : 14 
Z eids tud .»metit to Lis ot qu evil oF emia sas to F00l 


-soe ot eXtil biyow ow stedw al 
toed op oméd Sw ii. , wok a) 
,anwd .30 ,aefbusa eeens £5 voy dotdw ao etesd ent of 


fevel tasisiiib 6 ts eeibuste bib voy tedz SPTS ot 


Szseqqs t60? e90b, srsiW . A 





ALLWEST REPORTING L.-TD. 14161 | 


BURNABY 2, B.C. 




















Banfield, Gunn, Hemstock 
McCart, Jakimchuk 
Cross-Exam by Bayly 


| 


{ 


| 


Q It is here on page 32 
in the second full paragraph you said, 
"Along the North Slope I worked geographically 
and encompassed the proposed route from Prudhoe 
Bay across North-eastern Alaska and across North- 
western Yukon to the Mackenzie River Delta. We 
also reviewed the route through the Brooks 


Mountain Range and across the Richardson Mountains 





to the Mackenzie River." 


Now, maybe I'm reading it wrong, Dr. Gunn,but it appears 





you spent most of your efforts working on the North 
Slope, and I assume that's because it'sthe prime route 


chosen by the applicant. Would that be fair to say? 








* 


Noemi so? 
etary madeee 
** > - 1 


sf ocak aaa ae oo * 
; mr r 
_ bine poy sna res7ed. 110% B nose f 

aorbirs | a, 
sornbus? moxrl stuox beaqqoig sd kennel sl 7 ’ 
-dttov sa@otos Bos sxebléA oiedeso-dsr0W. seoros yee 


Bye 


























yilsotiqsrpoep bedzow I sqgola AtzoM Qs 






i eW ,atiedg zwevid stsneaosM eds ot moxuyY mmedeow e 7 
etoowd sy dpvordt stuor ed? beweivet_oels ” 
; eteRs i WOM moabrsdoin sds an0196 bas opast gissnvom | 
| ".qavifl eisnoitosM ons o2 aT 


etecagqs fi tud,anmo .1d «enotw JL patbssz mI edysat/ ,. wou 
| iti0" sai no paidttow 2t.03is xavoy to teom tasqe voy 
| stuoit omitq orte'tit seusosd 2*jsdd emuees I bas ,egolé 


$yse of tist ed tedd BivoW .tnsoifqgs sit yd neeoris 





ALLWEST REPORTING L.TD 


®, 














MR Be, Rye. 14162 


Gunn, Hemstock, McCart, 
Jakimchuk, Banfield 
Cross-Exam by Bayly 


A NO. 

Q So you have studied them 
both equally? 

A We were careful to make 


to have a number of survey sites along the proposed 
route through the Brooks Range and I think that that is 
very comparable to the number we had on the p,what became 
the Prime Route on the North Slope.In addition to that 
we had some on the right on the coast. So that, in our 
view, our based line studies gave us a very even and 
Hisbwiook at both those uroutes,. 

Q Right. Now, if we 
isolate thus to. purely <.bird consideration, ,and atthe 
moment excluding Alaska and the Canning River, which I 
understand isa difficulty for .everybody. Is there »in 
the two Canadian routes, the Prime and the Interior 
alternate a preferred soute for concerns about birds? 

A It remains the same as 
far as we are concerned. We prefer the Interior Route 
fOr birds. 

Q Right. Now, if we add 
the Canning River into the mix, because I understand 
that evidence has come out that the environmental 
consultants from all the disciplines wanted to avoid 
paralleling the Canning River to any significant 
distance. Does that change your priorities for the 
Interior as opposed to the Coastal Route,starting from 
Prudhoe Bay this time and not just considering the 


Canadian portions of the Route? 
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Gunn, Jakimchuk, Hemstock, 

McCart, Banfield 

Cross-Exam by Bayly 

A No. We have given our 
reasons -- our reasoning on it. We realize that the 


Canning River presents problems and we have looked at 


it purely from an ornothclogical point of view and the 





nesting sites of raptors along the Upper Canning are, 
present a considerable problem, but they do not change 


our viewpoint on our preference of route. 





Q Okay. Now, an interesting 
discussion was had on March 14 and is found in 
the Volume 18 of the transcript between Mr. Scott and 
Mr. Dau. Mr. Dau gave evidence that there were 
difficult decisions that had to be made on the actual | 
location of the Prime Route,in that the ornothological | 
consultants preferred that as far back from the coast 
as possible,and the mammologists and particularly the 
people with concerns for caribou wanted it to stay | 


out of the foothills of the mountains as much as SoRere ey 


} 


Do vou recall that being an area where you and Mr. 
Jakimchuk and others had disagreements? | 
A I have never had a 
disagreement with Mr. Jakimchuk on any of these Chios. 
We have our opinions as to what we prefer but we 
can see the other person's viewpoint. In this particular 
case, early in our studies we were concerned about the 
Coastal Route and still are. For that reason, we | 
suggested that the line should be as far south as | 
possible on the North etope: Since that time, ae 
we have learned of the presence of raptor nesting sites | 


; alona 
the foothills and it seems that in 1it would now be 
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a little better in our viewpoint if the route were say | 


a mile or two farther north. 


Q Farther north than it is| 
now proposed? 

A Yes. 

Q All right. Now, would it 


be. too "strongly put then by Mr. Dau at page 2101 of the | 
transcript,where he was asked by Mr. Scott,starting at | 
line 6: 

"And I take it in this almost impossible 

example on the North Shore ir the end 


both the caribou people and the bird people 


were furious at the result. | 
A I think that might be too strong, sir. | 
Q Were very upset. | 
A Yes, that 1s probably true.” | 


Now; would that: <- | 

A No,. Toam sorry, 2 Coule 
not agree with that. I can see Mr. Jakimchuk's viewpoin 
in considering the Interior Route versus the Coastal 
Route. I see it quite clearly Dr. McCart's problems 
with the Interior Route or Mr. Jakimchuk and I both have 
situations where there are things to be said on either 
side. But I have never been furious at him and I do 
not think he has been furious at me. But he can speak 
for himself on it. 

Q But I understand that 
everybody was furious with Mr. Dau on ol ae 


A No, I ado not think that 
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x was the case either. 

Z| MR. MARSHALL: He is just very 

3 | sensitive. 

“T WITNESS JAKIMCHUK: Absolutely 

5 | not. 

6 | Q Abi ELON, So that is 

7 | putting it too strongly but there were places where 

8 compromises were made as I understand from Mr. Dau's 

9 evidence that did not suit any particular environmental 
10 | interest completely) but were made in order to find some 
saat | ground that would do as little damage as Mr. Dau could 
b2 imagine,;to the various species in which all the 
13 | environmental consultants were interested. 
LG | WITNESS GUNN: A I think 
15 | in the particular case you mention, that is one of the | 
16 | vlacing of the voute on the Nerth Slope was eventually | 
17 | decided) accepted that where it was was probably as ee 
ue as could be obtained. And that all parties were 
ia reasonably satisfied,with the exception of ourselves | 
and we feel that perhaps it should be a little farther | 
oe norten than it is, in places. 
22 Q Now, do you set down a 
a that some point with a red pencil or whatever and go 
aie over the alignment sheets with a new proposal based on 
aa your recommendation? 
26 | A We have -- in this 
sia particular instance -- we have reported the situation | 
22 | 





quite recently to Arctic Ges and they are now considering 


| 
29 | 





what measures could be taken to adjust that. 
30 | 
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maps were brought out and we will be just looking at tha 


Cross-Exam by Bayly 
| 
Q All right and Mr. Hemstock 
2 | 
| Maybe you can answer this, do you end up with various 
3 
| lines drawn on the alignment sheet as new recommendation 
4 
| come in from month to month? I don't mean that the 
| 
| Applicant necessarily responds to these because they 
6 || 
| may be competing but that the Applicant has an idea at 
7 || 
all times of the various new alignments recommended by 
oe 
its various consultants. 
9 | 
WITNESS HEMSTOCK: A Yes, 
10 | 
i“suppose you could’ call it that. We have the 
11| 
recommendations from Dr. Gunn which he has just mentione 
12 | 
| and which suggest that the line be better about a mile 
133 
| perhaps further north than it is. And we are looking 
14 | 
| at that now,but as you can imagine requires checking | 
153i 
| with the other people interested, Dr. McCart and Dr. | 
16 | | 
Jakimchuk. Such things as borrow locations and river | 
Lit} 
| and stream crossings,but that is basically what we do. | 
18 | 
We draw another line on there would suit Dr. Gunn better 
13 
| and review it and see how it -- how we can meet his 
20 
requirements. 
2m. : 
Q All right. Now, when you 
oe 
say that is basically what you do. Do you actually do 
ae 
that or does everybody sit down at the equivalent of 
24 
another April, 1973 meeting and discuss these things and 
25 
. as a result of that, a new line or no new line is 
26 | 
| drawn. 
2q 
| A Well, in this particular 
i 
28 | 
| case, we were all sitting around the table when these 
29 | 
| 
| 
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Route has very few bird repercussions and potentially 


| 
| | 
| SituatLon. | 
2 | | 
| Q All right so you are due 
| for another one of these, I assume, at some point Hie 
. to final design? . | 
"4 MR. MARSHALL: Another what? 
Pi MR. BAYLY: Another of these | 
4 kinds of meetings where you sit down and discuss the 
| recommendations that have come in lately. 
| A NO, 1 CHInK this 2s now 
"| a more a continuing type situation where we are reviewi 
ca these things as they come in, not waiting for any 
a specific meeting and they are now, I think, more | 
, isclated,that they are with relatively small parts of 
a the line that we are looking at. There are more 
LS | 
\ site specific. 
16 | . 
Q AIX Leonie ~ Now, Oe. 
. Gunn, the concern of L.G.L. goes back to that April, 
ue 1973 meeting as I understand or before? 
a WITNESS GUNN: A Before. 
ae QO Yes. And I have the 
ue transcripts here of that meeting of April 13, 1973 and 
| I will read a statement from page 47 that Mr. Livingstone 
oe made and perhaps you could tell me whether this is the 
me, reflection of L.G.L. as a consultant to Arctic Gas even 
29 I after now, two years more study. 
“ "T think that all I need 
“al to say at this time is that on the basis of ornothological 
Hl habits, habitats botn empiricai and experimental we are 
- categorically opposed to a Coastal Route. An Interior 
20 
| 
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a few sites of the species and I know that we can make 


the necessary arrangements to handle that one both 





seasonally and specially." 

A We will continue to look | 
at that and in my prepared evidence I said that,although 
I prefer -- I am speaking now for L.G.L. =- we prefer | 
the Interior Route. We believe that the route could be | 
built along the Coastal Route -- the Prime Route, without 
major damage to bird populations provided our recommenda 
tions are carried out. 

Q Ri oh ti Bod eat eae 
reason -- that is the diffucult problem that we identi- 
fied with Dr. McCart,of the ability not only of the | 
Applicant but of everybody related to the project 
being able to carry out the various recommendations? | 


A Right. 
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a species can be rare and endangered, first of 2 i one Bi 


! Q If we can?perhaps discuss | 

4 in terms of the North Slope endangered species. Now, | 

:) perhaps you could give us a definition, as you under- | 

: Btano it, ofthat term so”’that we do ‘not- use’ it 

_ | fovesely. “Il think “rare” and? “endangered” “are. orten usec 

sit together. Are there differences, or is this a phrase 

uh that refers to specific species and numbers and habitats 

| A They are not synomynous. 

4 A bird can be rare without being endangered, and a bird 
. can be fairly numerous and be endangered through some 
aay special circumstance. The phrase, "rare and endangered" 
“ has been -- has come into use to describe certain 
cH birds that are not only few in number, but because 
1 of some environmental occurence)which may or may not 
“4 be known, their numbers have dropped in significant 
al fashion in recent times and for that reason they are | 
ay endangered, and one person's Cefinition ot 2 VS abpeur | 
44 as good as another person's. Dr. Banfield might have 
7 one. I have here a paper by Earl Godfrey of the Nationa 
a Museum who wrote a paper in the "Canadian Field Natural- 
a ist"on Canada's endangered birds. 
of I was speaking recently to 
a somebody in Canadian Wildlife Service who was strongly 
ti interested in raptors who said that he didn't like 

| 
a) the use of the word "endangered" at all, really, that 
| he would rather use the word, "Sensitive , pecauee 
a7 they are extremely sensitive to disturbance. 
28 | Q RAS right, now I gather 
+ we can be satisfied then with a general definition,that 
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‘ it's subject to disturbance very easily; secondly, if it 
4 habitat is threatened by something; and thirdly, if 
4 its numbers are small, and none of those things by 
; themselves may be enough, but a combination :of more 
; than one of those may be enough to put it into this 
6 | category, is that fair to say? 
"| A iy think) that. 2s: fair 
; enough. 
9 
| QO Now, one of the things 
as that was said, again by Livingston in this meeting of 
- April 13, 1973, at page 44, is as follows, starting 
a approximately at the middle of the page, and these 
“ pages are not numbered by lines: 
i "The problem, however, is, and always 
re will be, that what is identified as rare 
NG or endangered at this point in time, but 
re some species that are relatively numerous 
r now are going to feel the impact and they 
rr are going to feel it hard, depending 
ee upon the area, depending upon the habitat, 
3 depending upon the season. So I have to 
35 predict that we will have more endangered 
* species on the list by the time this operation 
> 
y is underway than we now have." 
2 And is that an opinion that you share? 
i A By the time this operatio 
oe 
is underway? 
28 
Q Yes. 
23 
A That would presumably 
30 


be the beginning of construction of the pipeline? 
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QO I am assuming that from 
the phrase that he used, "underway." 

A The meat of the statement 
seems to be that there would be more species in the 
category of rare and endangered, say, four years from 
now than there were a year ago. 

QO pa ays 

A Well, le rrs “an Opiyrron, 

I don't know that L.G.L. has expressed an official 
opinion on that. Certainly world wide there will be. 
Whether there will be in the particular area of the 
pipeline is open to question, I would say. 

THE COMMISSIONER: It seemed 
to me that Mr. Livingston might have meant,not at the 
time the pipeline constuction gets underway, but when it| 
is completed and the running of gas through’ 2t “gets | 
underway. I don't know what he meant, but would that | 
alter your answer, Dr. Gunn? 

A Tf aw erying to thin, 

Mr. Commissioner, of any species that might come cs 
qualify as rare and endangered as a result of the impac 
of the pipeline. I can't "think *or any at the momemnc. 

He. BAYER) PRO rivone, "pr. 
Gunn, let's take as an example, the snow geese. Now, 
in terms of numbers at the present time, the snow 
geese that frequent the North Slope and the Delta area 
for their staging, you have suggested were in numbers 
of approximately 300,000 or more, te “hat CoOrreccy 

A Right. 


Q Now, they use some very 
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specific areas for their staging, it is a localized 
area, not a vast area, for their staging from the 
time that they start to move south, is that correct? 

A It is more than local, 
it is fairly extensive. 

Q ‘I don't mean local in 
terms of a few acres, but in Canada, for example, we 
can say that it is along the North Slope and in the 
Delta, and to a certain extent in the Tuk Peninsula 
and the Anderson River. 

MR. MARSHALL: Surely that 
is not local, Mr. Bayly. 

MR. BAYLY: is that correct? 

A In stating that you 
must take into consideration that this is a population 
of geese that you are talking about, that there are 
other populations of geese in Canada that occupy 
similar areas elsewhere in Canada. 

9) I realize that. The 
population that we have been discussing, it may be 
affected -- 

A Yes. 


Q -- or potentially there 


to be affected by,not just this development but anything 


that happens in this area, be it natural or manmade, is 


approximately 350,000 -- 300,000 or more, sorry. 

A Our figures for the 
past few years range from 160,000 to about 400,000. 

Q Right. Now, let's say 


that we have an ordinary, natural disaster for geese 


| 
| 
| 
| 
| 
| 
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staging, and that is an early storm that forces them 
off the North Slope. Where do they go? 

A They go to the Mackenzie 
Delta. They did this year, anyway. 

Q Yes, and inte was the 
case this year. 

Now, I understand they went 
to the area which is proposed to cross by the new 
amendment to the Applicant's routing, the cross-delta 
route? 

A That is one of the 
areas they went to, yes. 

Q All xight ,wandéthatyi¢g 
an alternate»in the sense of being available when the 
North Slope isn't available and it may also be an 
area where some of them go anyway, whether they <r 

A That was the case this 
year, yes, and in past years some of them used that, 
yes. 

Q And in assessing, and 
I don't want to get into the specifics of the cross- 
delta because I know that Mr. Marshall will be bringing 
you back for that, but in assessing the cross-delta, 
I assume you have to take:it into consideration as an 
alternate staging are for geese that might otherwise 
be staging on the North Slope? 

A Thakiis trnex 

Q So if you force the 
geese off the North Slope by either a snowstorm or 


some manmade disturbance, some of them anyway would go 
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1) to the vicinity of the Mackenzie Delta crossing? 

2 That would be their natural inclination? 

3 | A It depends on the climati 
4) Situation at the time. You can say, I think ’ at 

5 least some would go to the Mackenzie Delta. 

6 | Q Right, all right. Let's 
7| say that this year had been the construction year, 

3 the first construction year and that material was 


9 being brought in to cross the delta, the birds would 
10 have gone to where the delta crossing was being prepared 


1l1| presumably? 








y2 A Right. 

13 | 0 Now, where would they go 

14 -from there if human disturbance caused them to move 

15 | on? | 

‘al A Well, under that cir- | 
| 


cumstance our recommendation would be that construction 


17 

18 would shut down. 

Bias) Q All right, mow, Mr. 
20 Hemstock, what would happen, wuld construction shut 
21 down? 

22 WITNESS HEMSTOCK: In that 
a3 situation, yes. 

24 THE COMMISSIONER: If that 
25 | were to occur, how long might it be necessary for 

26 construction to be down? Would you know, Dr. Gunn? 
27 | WITNESS GUNN: It might be 
28 two weeks, Sir. 

29 MR. BAYLY: Now, that might 


| 
30 | mean; 1. put Leto you, Mr. Hemstock, that barges that 
| 
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Cross-Exam by Bayly 


you had coming in to bring material into this site might 
get frozen in and you might have to bring the material 
in by cat train or some other means after freeze up 
because this is not only a critical time for the geese, 
but it is in the vicinity of the freeze up time, is 

thaw Correct? 

WITNESS HEMSTOCK: That material 
might have to be landed at an alternative site. 

Q Yes, I0 3S 2 epitica, 
time,,though, for bringing in material, would you agree 
with that? 

A Yes, it is along the 
COaSt. 

Q Yes. Now, one of the 
things that you did in your experiment was to disturb 
birds by the use of aircraft and fixed wing and | 
helicopter aircraft to see what happened to them, and 
IT am assuming, and you can correct me if I am wrong, 
that there are somethings that happened to the birds 
that you did measure and some other things that you 
may not be able to -- that:you might not have been 
able to measure. 

Now, you were able whether 


they were disturbed enough to fly. 
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Banfield, Gunn, Hemstock 
McCart, Jakimchuk 

Cross-Exam by Bayly 
MR. MARSHALL: Deal with your 


assumption first before getting into the specifics. 


MR. BAYLY: Mr. Commissioner 


MR. MARSHALL: I think he's 
entitled to have .a question put to him, not a bunch 
of assumptions and then, "correct me if I'm wrong", but 
with all due respect surely he's entitled to have a 
question put, "What assumptions did you make," and 
"What were you able to study?" 

MR. BAYLY: Mr. Commissioner, 

I understand Mr. Marshall has difficulty with this 
question, but I wouldsubmit that unless the witness 
does and he can tell me if he does, if it's too 
difficult to answer, then I'll be prepared to rephrase | 


it. But Mr. Marshall, I know he's gone over all the 





material but he's not the expert and I think that 
question was clear enough, Sei 

MR. MARSHALL: What was the 
question? 

THE COMMISSIONER: Will you 
re-state the question? 

MR«< BAYIYNw QO Drs .Gunn, you 
did some experiments on bird harassment using aircraft. 


You used fixed wing and helicopter, is that correct: 


A Gommeck. 

Q What did that measure? 

A Sor ny 

Q What did that measure? 

A I think I have to ask you 
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u which experiments you're referring to? Are you referr- 

. ing to experiments on geese? 

3 | Q Al Merdght),. let's start 

4 with geese and we can go onto other birds; you also 

5 disturbed some gulls with these experiments and let's 

6 | start with the geese, though. 

’) A Ae Sai ght. The results 

| -- the activities that we looked for as indicators of 

>| disturbance,is that what you're interested in? 
10 | Q That's right. 
smi A Well, first of all we 
12 studied the goose flocks under natural conditions 
13 and learned how they behaved under natural conditions. 
14 fe) Did you do that from 
15 | blinds so that they couldn't see you or be aware of 
16 | your presence in any way? | 
17 A Yes. Then once we were | 
18 familiar with the normal actions of these geese, we 
19 deliberately flew aircraft over them at certain inter- 
ae vals of time and the primary indication of disturbance 
21 that we took was,if the flock or some percentage of the 
22 flock actually took flight. There were other minor 
23 indications like the number of birds in the flock that 
24 assumed the alert position with their heads up, stopped 
25 feeding gia te primdryeindicator of disturbance that 
26 | we used was that the birds took flight. 
| Q All right. Now your | 
ae experiments didn't measure their increase in heart beat 
ol A No. 
seis Q And it didn't measure 
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Banfield, Gunn, Hemstock 
McCart, Jakimchuk 
Cross-Exam by Bayly 
whether or not they went off their feed. Lt, not 
criticizing it, I'm just suggesting there were some 
things this experiment could not measure. 

A Would you elaborate on 
"going off their feed", what do you mean by that? 

Q Well, you don't know 
whether it affected their appetites. I mean that 
seriously. 

A We have measurements of 
the amount of time they spent feeding. 

Q So it did measure the 
amount of time that they were not feeding. 


A L can tell “you ‘on ‘an 


average, in an average hour of daylight time on the 


NOrth Slope, geese spent 34 minutes feeding, 11 minutes 


in an alert position, 8 minutes sleeping, 3 minutes 
flying, and 4 minutes doing other things such as 
preening or bathing or drinking. So that -- and this 
is over a good many hours of observation, perhaps more 
than a thousand hours of observation; so that that 
average was pretty reliable, and I don't think that we 
detected any strong change in that during or after the 
-- that is in their feeding procedure -- during or 
after the aircraft experiments. When they fed, they 
fed. Whether their intake was more or less in a given 
period of time than before the experiments, I couldn't 
say. 

Q Alistroght, so there are 


some things that are difficult to assess. For example, 


whether -- can you tell me for example in birds whether 
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1 anxiety causes the use-up of energy? 
Z A We got an indication of 
| anxiety in the amount of time they spent in the alert 
4 position, and after aircraft flights we measured the 
5 amount of time that it took them to settle down and 
6 | begin feeding again. 
7\ Q Aldo Pigs pcand hia .you 
8 | have Mr. Hollingworth's example of a nesting eider 
9 duck that does not go off its nest even though buzzed 
10 Very low by an alrerart, that doesn't mean that 
ll you didn't disturb them. 
12 A No, I quite agree, I 
13 think that those nesting eiders deserve medals for 
14 | sticking it out the way they did. 
15 8) Yes, but more than that, 
16 | Dr. Gunn, it's more than deserving medals, it may be | 
1% thatithe next time they see an airplane it may really | 
18 disturb them more than it would have if they hadn't 
ig had the initial flight. Would you agree with that? 
20 A You mean it would be 
24 a cumulative effect? 
22 0 Yes. Has that been 
23 measured? 
24 | A Well, it might work both 
25. ways. It might be cumulative in that they would tend 
26 | to be disturbed more easily, or on the dher hand they 
27 | might go the other way and become more acclimated. 1 | 
28 think both situations occur in nature. 
28 Q Right, but barring the 


30 kind of situation where they may acclimatize themselves 
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Banfield, Gunn, Hemstock 
McCart, Jakimchuk 
Cross-Exam by Bayly 

to a harbor or a park where people are constantly 
present, have you any indication of whether your 
experiments made them airplane shy? 

A The results of our 
experiments were that,on the occasion when we flew 
over the birds every half-hour, that they became more 
acclimated in the afternoon, towards the end of the 
day. The judge presiding over the Federal Power 
Commission asked me, "Could it be that the geese were 
simply tired by that time of day?" 

I said, “Yes, it was possible.” 

THE COMMISSIONER: We're 
a pretty astute crew, you know. Nothing gets by us. 

MR. BAYLY: Q Well, waid you 
agree wath me, Dr. Gunn, that one of the difficulties 


with these kinds of things,is you know when birds are 


he 


disturbed that they fly, you're not quite sure 
whether the anxieties that they experience because of 
an overflight may cause them to either become acclima- 
tized or to become aircraft shy, and that this may 
have some effect on them if they're migrating birds, 
as they move along on their southward journey. Not 
only will it have an effect on the North Slope, it 
may have an effect elsewhere. 

A Well, the ultimate measur 
of that, I think, is the amount of weight they put on, 
the amount of fat they put on,over the period of time. 
Presumably if they're not unduly disturbed and they're 
not over-anxious and their heart rate is reasonably 


normal, they would put on a certain amount of weight, 
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30 aifficult thing to measure. 


1| and we do have baseline figures for that. Now, we 
2 | have considered the effects of,aircraftin, (a), cutting 
.| down the amount of time available for them to feed 
4 | through disturbance, and also the amount of energy | 
| they use up when they fly away. 
6 | Q Now, one of the side 
7) effects of this occurs at times other than staging, as | 
8 | I understand, you especially have colonizing birds and 
9 you've disturbed them with aircraft, they are leaving 
10 the nest, if some of them leave nests, gives apportunity 
ll for predators --gulls, foxes, and perhaps other 
12 species -- to move in and take an egg or two. 
13 A Correct: | 
14 Q So although you may not | 
15 see it in terms of dead birds, if we used the kind | 
16 | of McCart analogy to "if I see some dead fish then | 
17 | I'm worried," you may not see the dead birds, you may | 
18 just lose an egg from the nest and the bird never | 
i198 lives. 
20 A Well, you get evidence 
21 that the nest has been raided and the egg is broken or 
22 missing, or that the young don't fledge successfully. 
23 We can measure it. 
24 Q Yea. One of the dirtt=- 
25 iculties, of course, of Measuring 1t is that you've | 
26 got to go into the colony yourself and that invites | 
27 predators in. | 
28 A Right. 
29 Q That makes it a very 
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pe A Yes, 

2 | Q Did you do that kind of 

3| measurement, or for that reason did you avoid that 

4 | kindof thing? | 
: A In the experiment on | 


6 | Nunaluk Spit it was evident that our observers 





7 || there had the effect of keeping birds, incubating birds 
8 | off the nest, off the eggs, for some considerable time 
S) and from that we deduced that prolonged activity of 

10 that kind would undoubtedly affect the productivity of 


eat the nests. 
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McCart, Jakimchuk 
Cross-Exam by Bayly 


Q All right, and that is the 


Cavccn=22 Of MOnLtoring, too, sn*’t 1t, that im order 





to monitor, you may have to continue disturbance, so 


you have to find a point at which you can monitor 





without doing more damage than the activity that 
you are monitoring? 


A It is always a factor 





in experimental work. In some cases it is more important 
than in others, in that case it was important. In other 
it can be minimized but you can never get rid of 
if entwrely. 

Q Right. 

Now, one of your concerns, and 
it would be related to this kind of monitoring, among 
other things, is human presence with regard to birds. 


Birds are very shy of humm beings. 





A Some birds. 

Q Ady Sone, oh wale eae 
that as true, and I shouldn't have been that wide in 
the question. Some of the birds on the North Slope 
are very shy of people? 

A Right; 

Q And some of the 
colonizing species are among these? 

A Yes. 

Q Now, you've talked in 
your recommendations about controlling human behaviour, 
that is, in relation to the bird populations of certain 
species and at certain times, and you made recommenda- 


tions to the Applicant, and one of the difficulties, 
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Cross-Exam by Bayly 


apparently, that they faced in Alaska, is the control 





of people, and while I can accept Dr. McCart's and 


i Mr. Hemstock's view that you may have a minimal effect 


4 on fishing from camps, because you outlaw fishing | 
| 
5 rods and you place your camps more than walking 
\ 
6 | distance away from the good fishing spots, which are 


7 upstream; what do you do about people that just 





8 | want to take a walk along the beach? 














9 Thrs "becomes a difficult 

10 problem, I submit to you, Mr. Hemstock, would you 

Lu net agree?’ 

iz WITNESS HEMSTOCK: It is 

13 | probably fairly difficult, but we anticipate making 

14 it a stipulation of people who work at the compressor 
15} stations that they remain within the fenced boundary 

.or of the station, and similarly with those at the | 
17 | staging sites, that they remain on the staging : 
18 erte. 
LS Q And the other kind of 
20 problem is that not only your monitors, but any monitors 
21 of your monitors, whether they be from government or 
22 wherever, may add to the disturbance that your people 
23 may potentially cause by wanting to see what's going 
24 | on? 

} MR. MARSHALL: 

Ae: || Well, we wouldn't attempt 
261 to speak for the monitors of any Arctic Gas monitors 

27 at all. 

28 | oe els Mr. Horte was pre- 


29 pared to do that, Mr. Commissioner. He even recommende 


30 that there be a single agency to monitor all this and -- 
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THE COMMISSIONER: Well, the 
point is an argumentative one and it has been made. 
MR. BAYLY? Yes. 


THE COMMISSIONER: I understan 





the difficulties. 





MR. BAYLY: There will be 




















: people, in other words, Mr. Hemstock, that this 
a project will generate over which you have less control 
% than you do over your own employees? 
| A That. 16 right. 
an 
1% Q And that is a concern 
a to you, Dr. Gunn, because you are worried about 
fa disturbance by any human beings, whatever badge they 
oe happen to be wearing? | 
F WITNESS GUNN: I think that | 
the greatest single problem to confront bird populations 
s and perhaps wildlife populations in the Arctic is 
; uncontrolled access by people. 
| Q Now, we were discussing 
: the fact that certain species are disturbed by people an 
. certain others are not. Now, I take it in this regare 
that Lapland Longspur, for example, is a species which 
‘ is -- I hesitate to use the term "resilient", but 
- at least “adaptable" to the presence of people. You 
ye find them nesting, for example, in some of the Pouniunde es, 
an would ;you agree with that? | 
A To some degree. | 
28 | 
oe To some degree. 
‘a Q tf don't say that: you 


can't disturb them, but you can't -- 




























ye 
tie! 
ao 


eit ,tlow.. :RAMOTeaiMMOD sir oh. ge bee 





7 .s5em. seed asd 9b bos ano ovitsinomup2s . 
,m9¥. sYIYAG ,AM 


" boatexebau T,. sHEMOLSSIMMOS. GHT | i, ahs 


- 
; . | seoitigotiiib ote} 
| / od iléew exsdT,. #+¥dYAd ,H#e a 
eiria? tad? ,tootemal.. <M «sbiew redto ms .elgoesg 
toxtqoo eeel even woy.dotdw «svo etsatenep Ifiw Josforq 


i 
| ;eosyolame nwo. 1w0ey teve ob voy ass 
| 
. 


juods Baeltsow ora pov setesed , IRD en «oy o? 
yei? spbsd tevetatw  ,apidied nesud yas. vd eonsdtyserb 


. Spaliassw .sd.o2 ..seqasd 


mmoitealuqog OSrid Iaoxi 2 O24 aidoxq sipita tascsesip sdz 


| si ol2otA sdt mi enoitelugog stkibiiw eqsarizsa bas 


.slqoeqg yd aeenos Sel lousaosay 


One Lqoeq yd Bbadrutes 515 @efoeqe ALBI*e9 76HI ont ens 
bispex eros ni.tl ekdaet 1 ,.wovt «dan aze exengo cisitian 
loinw esipede 2 ,slamsexe rOl ,zugeprned Dated 5 sl asdt 
. fud ."3neili t" mas? sit sau O23 sistiaed l -—=— ef 
‘oY .sigoaq to sgnasesig sit oft "Ssidstqsie” gesel ts 

2 tJinummes sft toe emoa me ,alamsxe +Ol_,paideen medt bait 


Sisd? diiw serps woy; Bluow 


voy 25d9, yaa s'nob J a) i} oe 


“= Ineo! woy (dud mosis dx 





ALLWEST REPORTING L-TD. 14187 | 


RUPNABY 2, B.C. Banfield, Gunn, Hemstock 











mo NM NN 
wo re © 








McCart, Jakimchuk 
Cross-Exam by Bayly 
A What I was thinking 
of was that in the experiment we did on human at 
presence at Firth River showed that the productivity 
of Lapland Longspurs on the test plot was somewhat 
bees than con the control plots. 

Q Yes. 


And were these -- and this 





was something that I wasn't able to determine from your 
experiment -- were there birds that chose to nest in 
proximity to your human behaviour intrusion test 
site? 

A Yes, the birds had 
taken up territories by the time we'd got the 
plots laid out. 


Q All yighnt, but. where they) 


' 
| 





would be nesting in established camps for settlements, | 
| 


they might have made that choice after the establishment 





of that settlement, and that wouldn't be unique? 

A It would not be unique 
in the vicinity, I wouldn't say right in the camp 
settlement. 

Q Yes. 

A For instance, I understan 
that at Churchill, Manitoba, Lapland Longspurs used to b 
found commonly around the outskirts of the small 


community. Now you have got fo go farther out to 


find them because there is more activity there and the 
town has spread out a bit. They are not Pct. at 
town. Snow Buntings come into town, but I don't think 


that Lapland Longspurs do, in my experience. 
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McCart, Jakimchuk 
Cross-Exam by Bayly 


Q Is that a question 
of reduction of habitat, or is that a shyness of people? 

A I wouldn't know. 

Q But that is . something 
that may be of significance? Some birds disappear 
because there is not place for them to nest or no 
food for them to eat and others disappear because people 
are present even though there are places for them to 
mest and food for them to eatz 

A I think both=situations 
are possible, yes. 

Q And so with Lapland Long- 
spur were you able to determine whether they were 
shy of human presence, or whether their productivity 
was really related to this? 

A The birds remained 
there through the experiment. It was the results of 
the success they had in raising young that showed the 
difference. | 

QO Yes. Now, I gather that 
that is the kind of concern that you have for some 
of the raptors that, for example, I believe it is the 
peregrines that start their nesting very early -- I am 
sorry, the gyrs that start very early, is that correct? 

A The gyrs start early, 
yes. 

Q And so if they nest 
early and lay their eggs early, if you disturb them 
it may not take very long for the eggs to get cold? 


A That is correct. 
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Cross-Exam by Bayly 


Z Q Now, you have referred, 


| 
| 
2 || I believe, to some other problems, I am referring to 
5) Volume 30, of the Biological Report Series, Chapter 2, 


4 | page 33, and the first paragraph of that volume, and 





5 that page says: 

















BY "The death of the embryos could result 

" from their being exposed to cold or from 

ig their being knocked from the nest by an 

incubating adult who suddenly flushes." 

cel And you referred to the pair of gyr falcons at site 

iit 139, they left their nest for approximately one hour 

"| during a period of intense cold and the eggs were 
ac subsequently abandoned. 
Lay) So it may be that even in 

15 their rush to get out, the falcons may knock their 

14 eggs out or even thier young out of the nest as a 

17 | a result of disturbance and that is another concern 
18 guite apart from the eggs getting cold? 
io A This is possible, yes, 
20 that is what it says. 
a4, Q Ace Of Particular concer: 
22 during the construction phase, L£. construction: occurs 
23 close to any of the nesting areas because the time of 
24 | the nesting and the construction activity coincide? | 
HH A Yes, the gyr falcon presents 
26 | a special case in that the occupation of the ledges and 
27 the nest building and egg laying activities take | 
28 place early in the year from early in March on, so that 
29 we have to be particularly careful with winter construc 
30 tion in the vicinity of gyr falcon nests. 
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McCart, Jakimchuk 
Cross-Exam by bayly 


1 QO When I raised this ‘aes 
with Ms. Minning, with regard to the Campbell Hills, 
she appeared, now that was not gyr falcons, but | 
peregrine falcons, but she appeared not to have realized 
that this was a possible concern area of yours,and I 

am wondering if you consult with here as well as the 
other environmentalists to let them know of the 
potential nesting sites. 

9 A IT am not clear on the 
fist part of your statement. You said that this was 


not a concern of hers? 


i2 Q No, not that it was not 





13 a concern, but she was not aware that this was a 


concern of yours. 
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Banfield, Gunn, Hemstock | 
McCart, Jakimchuk 

Cross-Exam by Bayly 


A What was a concern of 





mine? 

Q Not that it was not a 
concern, but that she was not aware that this was a 
concern that there were peregrin falcon nesting in the 
Campbell Hills and that earlier today in your evidence 
you stated that this is an area of high concentration 
of these birds. Now I am interested in the process 
of how that information gets to her, so that when she 
is identifying material mining sites she doesn't pick 
one that you have identified as one being very important 
for these raptors. 

| A Well, as a matter of 

fact wehave just -- I don't know what her normal 
routine is, but we have just been considering a case 
like that where a firm needed rock of a type that's 
found in Campbell Hills and there are peregrine sites 
im the vicinity of that rock. So that in that case what 
we did was to introduce representative of that firm 
to the appropriate representative of the Canadian 
Wildlife Service to bring them together. He could say, 


"We would like access to some of this rock. What is 


a 


available and what is not available, and what do your 


peregrines need in that case?" That's the approach that 

we have used. 
Q When you were considering | 

muting and your various recommendations, did you consider 


tt in light of repair activities during critical, times 





for birds, in particular nesting or staging, let's take 


Staging on the North Slope? 
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Banfield, Gunn, Hemstock 
McCart, Jakimchuk 
Cross-Exam by Bayly 
A Sorry, you have repair 
activities and staging? 

Q Yes, nowwe asked Mr. 
Dau at ore point if he would tell us what would be 
involved in repairing a break in the line in the North 
Slope, and he said that was a very small statistical 


possibility, but that assuming that 1G could occur he 


told us that it would take approximately 50 men and 


they would do a temporary repair during a critical time 


and go back later on and do a major repair that might 
involve a longer period of time. Now, when you were 
making your recommendations about routing did you take 
into consideration the problems of having to go there 


for emergency reasons? 


A Not especially. I conside 


that wherever the pipeline goes these sort of emergen- 
cies may arise. My concern is to have that emergency 
operation carried out in an orderly controlled fashion 


so that the minimum disturbance to birds is effected. 


6) Now, Mr. Dau was referrin 


to this at page 2000 of the transcript in Volume 17, 

he was asked the following questions and gave the 

following answers, and perhaps you could indicate 

whether it would be a concern of yours from a bird 

point of view. 

cS) I realize, Mr. Dau, have you contemplated breaks 
as a remote possibility? 

A That.i Ss <corvect. 

Q So this was not then considered the possibility 


of say,» having to do a repair while the caribou 
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Banfield, Gunn, Hemstock 

McCart, Jakimchuk 

Cross-Exam by Bayly 
were in the area? | 


A This was not considered, no. 





Q Would it in your opinion make this a less than 


prime route to realize that this were a possibility 


and might do some damage to the caribou herd? 


A Not in my opinion. 
Q All right, assuming it happened when the geese 


were nesting, would your answer be the same? 





A It would have more effect, the coastal route would 
have more effect if a repair was necessary at the | 
time the geese were in the area. | 

Q Ves; "staging, "Sor@y. | 

So he acknowledged that it 
might have an effect that he could recognize but that | 
4+ Was not a consideration “in "reuting/ as “tar*as he | 

Was Concerned. Now “the ‘redson ‘I “ask you this is 1 

want to know at what point in the process you and the 

other environmental consultants came into the HLcture r| 

and am I correct in assuming that it was after the | 

prime route had been chosen? | 
A Sorry, I don't see the 

connection between the two. I can see your last aidan 


I don't see what it has to do with the statement that | 


you made before. 


O Mrs’ Dat has’ said that 





in selecting the prime route it wasn't a consideration 
that any repairs might have to be done, on the North 
Slope, at times that were critical for either caribou 


or geese. 


| 
A I understand that. 
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1 QAl11 right. Now, you have said 
2 | Pen, Carlier == to an earlier question that no, you 
B didn't consider that specifically but you were aware of 
4 critical times and the necessity perhaps to do repairs. 
5 Now can you tell me in the selection of the prime route 
6 | were you as a consultant employed at that time, or 
7 | were you employed to comment on the prime route? | 
8 MR. MARSHALL: What time are 
| we talking about, Mr. Bayly? Employed at what time? 
10 He's detailed his evidence when he started his work. 
Jee MRENBAY LY? Q You asked Dr. 
1 | Gunn to comment on the prime route or to help select 
13 | a prime route? 
| A We were asked to comment 
15 | on both prime route, what has now become the prime route, 
16 || and the interior -- the alternative route at the time | 
17 | we were’ asked to -- about’ it, it was then: the coastal | 
18 route and the interior route. These routes were | 
19 | both roughly laid out for our consideration. 
20 | Q Albdyrughts 
2). A Before» +> 
ee WITNESS McCART: We were 
oy also looking at routes down both the east side and 
24 | west side of the Mackenzie Valley. 
os) WITNESS GUNN: Right. 
26 | Q So’ you had as far as 
27 crossing the Yukon is cqncerned, you had two routes 
28 | to consider. I gather that neither you nor any of the 
29 other consultants, to your knowledge, put forward a 





30 route of your own. 
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McCart, Jakimchuk 
Cross-Exam by Bayly 


Banfield, Gunn, Hemstock | 
A We did not cross the 
Yukon ;'no0s 

Q Is that true of the other 
members of the panel, did you put forward any particulax 
routes that were not presented to you by eve applicant? 

WITNESS McCART: In terms of 
Main routes equivalent to the coastal and the interior 
route? No. 

Q Yes, did you suggest one 
down the middle or -- 

WITNESS GUNN: We gave opinions 
on a route such as an off-shore route and these are 
considered in the alternatives. But we did not our 
selves propose a route, if that’s the question. 


QO Now, one of the jobs 


that appears from the guidelines, 1972 pipeline guide- 





lines at page 11 over 4 states “as. follows: 
"Tn relation to the pipeline corridors identified | 
in 1 above, the government will identify geo- 
graphic areas of specific environmental and 
social concern or sensitivity, areas in which 
it will impose specific restrictions concerning 
route or pipeline activities and possibly areas 
excluded from pipeline construction." 
Now the guideline goes on, but I'm going to stop there. 
Nowy: thai not vourstich PYF realize that, but did you 
identify for the applicant any areas that in your 
opinion’ Hitante "this Category? “Or“ehi's series of 
categories, areas where there should be specific 


restrictions, areas that should be possibly excluded from 
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1 

2 pipeline construction? 

7 A Yes, we did. 

4 Q All right, and was the 

5 Canning River one of those? | 

6 | A No. 

7 Q All right, and what was 

8 one of those? 

9 A Old Crow Elats. 

10 Q Al? yight; and was. that 

age the only one? 
182 A That's one I canveneak 
13 of at the moment. 
14 THE COMMISSIONER: Well, it's 
15 20 after 5, I think that we might adjourn for the day 
16 and Dr. Gunn could consider that question overnight. | 
ie MR. -BAYLY: I didn't meanveher | 
18 question specifically for Dr. Gunn either, Mr. 
eS) Commissioner. The other panelists may well want to | 
20 comment on that particular guideline and whether they 
au responded to the applicant for it. I don't mean 
PACS necessarily now but perhaps in the morning. 
oa THE COMMISSIONER: O.K. Well, 
24 under our new hours we sit Tuesday through Friday from 
25 | 9:30 to 12:30, then from 2 until 5. You will remember | 
26 | that I announced that a week ago Friday, so we'll adjoutn 
27 till 9:30 in the morning. | 
28 (PROCEEDINGS ADJOURNED TO DECEMBER 2, 1975) 
20 | 
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